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(54) MUTATED HUMAN MITOCHONDRIA GENE AND ITS APPLICATION FOR DIABETES 
MELLITUS GENE DIAGNOSIS 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject new gene, part of which contains a specific 
site of a mutated human mitochondria gene, consisting of a base length maintaining an 
identification specificity of the human mitochondria gene and useful for a gene diagnosis of 
diabetes mellitus, etc. 

SOLUTION: This mutated human mitochondria gene is a new DNA containing at least base 
number 3426th site of a DNA of a mutated human mitochondria gene consisting of a normal 
human mitochondria gene in which 3426th site of the base sequence is mutated from adenine 
(A) to guanine (G), or a DNA fragment in which one or several bases are lost, substituted or 
added in the above base sequence except for 3426th site, and such loss, substitution and 
addition are caused by a mutation, and maintaining an identification specificity of the human 
mitochondria gene. Its useful for obtaining information on a human mitochondria gene related to 
a contract with diabetes mellitus, detecting the mutation of the mitochondria DNA, diagnosing 
the diabetes mellitus, etc. 
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(57) [ami 

l KB] HfiHPBSffiHiifc M h^vKVTSe^ dot 

una) \zMirzmMtitm<Dmm, 3tt;^ttBtDNAo«ii* 

MBfc¥»l (a) (b) (DWAfr h * 5#£mtDNA<0'>fc 
< tt>ifiS#*3426fitS:**.t hmtDNAOia3£4**ttSr 
-R»"t"S«[»ft^bft«DNA : (a)]E*fc hmtDNA^^^ 
T > ISSE J!l<03426ffias A ^ G t T &£DNAs 

(b) (a)^DNA^IS*Eyy^*5V^T, ;*a£##3426«|fc«: 

*lxfeDNAWfjfe*>oT, maxiw+in 

*R*S**fcjBBa-**5 fctf> fc hmtDNA<DDNA ; ±15 
mktO^m^y^^— hmtDNA^3426ttfc 



( 2 ) 

1 

[If*9l] WT» (a) Xl± (b) ©DNA*»t>45 
£4 t h 5 h a > K 5 7&&WPt£ < t t>4tW9 > 3 

4 2 6 h^'havKyrstfi^mjg** 

(a) 3E«t M havKyraer-Kiav^T, -twig 

SE?IJ<03 4 2 6ft/4S7r=-^ (A) frb?7-> 
(G) fcgHL-OfeaDNA. 

(b) (a) WDNAW&gE^JKfcV^ ££#^§-3 

4 2 6»tt*rlfcV^Tl*L<l**fiOJIHI#**» 10 
^U<tt^AD$HfcDNA»f>i"efco-C, 

* r-a^KJJTjtts-fODNA. 

2 ] saga* 1 o ~ 5 o o b p -e*>5t**9 1 

!E«<ODNAo 
[11*93] lt*9lXli2lEic<DDNASr-g-^-t-5fc 

[11*94] *^x7?^v-i»MeW**l XttEH# 
•§-2^$nsv^i*^T-fco-c, ryfty^yy'f 

a«B?!l## 3 }^$*t£ t<DT*fc5lf *9 3 KfE* 20 

■C, ^£#-§-3 4 2 6rofii:Bt-*3»t5Tr"> (A) ^ 
b?7-> (G) ~<D&SB&£&tti-r5i££#®i: 

v thn = yKy rse^ 3 4 

2 6<Dfte&-£tfDNA£*HIU »f>ht*BDNA_ 
CDS&3 4 2 6|fc«ttpi:£triiHBEH«:tf*r1-« r t ' 
SrStr »*9 5 |E«© tb^haVK!) X*«rf-a» 30 

[11*9 7 ] 3 4 2 6ffi©ffi«Sr*tf*SE?yo«W 
7)5. attttBK*lt*aUHf ifcfc J: 54C6WIH»JltA 
p a I ©WJIfiWDWf-^ h«:fMi?-3«IM**(WT'** 
S!^W)*trJ;5tOT-fo5> ?S*96iE«co^ffife 

[§f*98] IS*93Xli4lS»W> l '7'<-r-S:^tf, 
tK r = ^ K y TJte^WSfS (A-*G3426) 
KSK*y ho 

[1**99] ii*98fE«wt b? FayK!l7iCff 

<£>gg (A-+G3426) ttffi^tt«*y 40 
[000 1] 

I*. #»Htt'>*< t t>ffiSE?iJ3 4 2 6ffi»w,6S&& 
£tr£&fc b$ h = VKyT3te4-WDNAXt)^^S 
WfcatrDNAirtffcH-i-S. *fc**Wtt, ±Et h 
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2 

m?y j h 3 > k y rae^wSE* (a- 

G3426) ttUfflKSI^y h&t«IR«»»f«3WtHi- 
[000 2] #$gBJ3T?tt#H-?> thS ha^K!) Titfe 

^©iSft (A-G3426) \im%mzMm-tz%iM%fe& 

*g%X'h K> . * fc**4M3J©ati»* 3 2 4 3 ftCD^ 
[0 0 0 3] *;lfc*ae**#*:|*U-t-S#»W©l* 

[0004] 

[0005] fftftfteftStt. -jSlc^ y 

tHJ^*B (Insulin-Dependent Diabetes Mellitus: I DD 
,M) x ■< V* y V###tt*S£J?! (Non-Insulin-Depend 
entDiabetes Mellitus:N I DDM) ) slowly pro 
gressive I DDM^(r^lJ$n5* s . ^ftkli-l' 

y ^fflaHUfcH-^i-sB^oacHM*-/ y 

[0 0 0 6] Sot, Hf^SKBS^-f5«fi*Aft<^r 

JtKWEit-Cfc*), fitjll^W-t-afc*birtiOGTT^ 
[0008] ^b*>orv^8^*}J!SHae-T-t tr 

^hU-M, ^-^h7^^-^-^^/4, 

* , * f a ^ k y rae^-^ajttfbjia. 
[0 0 0 9] ha^Kjir*e?-oj»«tt. 

[ooio] rci^OTiObtT', 5 h=yK!)7 
jt£^co&£#-§-3 2 4 3ro.$,^m7J5«IS)So*3El-B8 

JgLfc^T-feaCt^fBS^n?t (Van den Ouwelan 
d, J. M. W. ,et al. :Mutation in mitochondrial tRNA 



3 

li mi ii i gene ^ n a ] arge pedigree with maternally 
transmitted type II diabetes mellitus and deafnes 
s. Nature Genet. , 1 : 368-371, 1992 ; Kadowaki, T. , et 
al. :A subtype of diabetesmellitus associated with 
a mutation in the mitochondrial gene. N.Engl, JMe 
d., 330:962-968,. 1994 ; Katagiri, H. , et al. :Mitocho 
ndrial diabetes mellitus: prevalance and clinical 
characterization of diabetes due to mitochondrial 
tRNA L £ 111 " ° " gene mutation in Japanese pationts. D 
iabetologia, 37:504-510, 1994) „ LfrVKfcb. 10 
5 hay KJJTjte^&S (A-»G3243) I^SHtS 

loo 1 1 1 

tmo • ^H&ifc$r£#1-5 r k & g M i 

h a v k y r 3te^o*ji«>tiffl*««»=jii(rt-5 fc * 

5. 

100 12] 

i&wffi&m<o* havKyrjie^oaotEwsrWiitA 30 

Jfcttfctf LTV \fc 5 ha 

[0 0 1 3 J rfcfcfc, *»Wtt. *t*tt ha 
[00 14] WTO (a) Xfi (b) ©DNA^fe/i* 

(a) jE^t h$ havKjjraeT-jwfcv^-c, %o>m. 40 

SE?'J(D3 4 2 e&tfSTf-V (A) fob?T=-> 
(G) «SLt45DNA ; 

(b) (a) ©DNAW&SE^JKfc^T, |gS#-§-3 

4 2 6gM£&l&V>Tll : L<l43&ffi©&g#:X^ S& 
«t<l4#iD$nfcDNAW>i-T'fcoT, 

5 ha> KD TigC^-CODNA,, 

[00 1 5] /jMo±IEI^-t-DNAtl4, t h$ ha> 
K!>T»e^l-;tt£-t-3£gWDNA (#*J16. 6kb 
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ffi (S«ff3 426ffi) ££trg|$#DNA (DNA« 

it) Srfc^i-aftft-c^if^bna. mwdnao 

iftSftitTtt, SfiHriil 0-50 0 bpSr^lfSr 

[00 16] #5§BJI±±iEDNA. 4#tw_bfS»S^ 

DNA££j&1-5fc©lrfflv^ft5:/7^-T*fc-5. 

E?9#4§- 1 3U4E?iJ#-§- 2 V >-f frfrX'Ibi 

[00 17] $ bt-#3§S»3l4v »f®t h? hayK 
!1 7&&*\Zte\^X, ti[36#-^3 4 2 6&fc*3»t3±IB 
XII (A-G3426) Sr*ffi-J-SrfcSri»«i:i-*t M 

sgfc^ast lt, ±K©7*7-'fv-£ffl^T®»#©t 

NAfcJMfU »5>nfc**DNA©a«E3 4 2 6ft& 

[00 18] *£91li. ItJiEW^-r-^-Sr 

£tft h$ hayK!lr«firP©*JI (A-G3426) «ft 

[0019] /i*5, *9HMFte*^-c, t$/®l 
f - k. mmgffls mm, mrimk zomm-tmur 

tiS^ttx I UPACSyi UPAC- I UBK £ 

[0 0 2 0] Sfc, *»Wt*5l^-C*IB-tS (A— G32 
43) 4 fell (A— G3426) ttt, thi ba^Kyrfe 
S^lJlfcttSifi^E^JS 2 4 3{i©r7=V (A) Sfc 
143 4 2 6ffi©T7~:x (A) ^^H^it^T^V- 

(G) ^aS»fC^SrtSrjt*1-5. (G-T 

3423) k t h 5 h a ^ k y rae^-KiswsaatE 

?lJ3 4 2 3ffi©^Ta> (G) (T) (d^SEft 

fc, jE#JtS bavKyrSe^©l£SE?iJSrS*tL 
[002 1] 

3 4 2 6ffi©A^Gl^SUT?i.5X*t hS ha>K 
y Tae^-©DNA-efo5. 

[0 0 2 2] 7^*3, *5SMt*5V>TDNAtl4, 2*^ 
DNAO*4bf, ^n&fll^-ta-irV^^VTyf 1 
•fe y k ^ o fc# 1 N A Sr&^-f- S @ © rfc 
5. ftot, *^S|©^t loVKJTlfitl: 



( 

5 

M\ 3 4 2 6tttfGl:*afr*5 2*«DNAStfl 
«DNA dry**) . ttl/fc**:/**fc«lltt4 
iajJSr*1-5l*«lDNA (T^ir^lS) j»*£4ft 

[0O23] *38Woa*t: h S h KU TJtfifl-G) 

-7-&PCR (#y^7-^f^V!J7^v/3y) Sir 
-08HU itS4^*-K#A^ #A£ftfcDNA 
EWfc*ft1-Sw£±oT»6ftfc. Sfc, 

fc: h 5 havKyrae-T-^DNAEWi:** 
Aot h5 hayKyrae-f-ODNAEJUkSrJttttt 
WtSrirlr.toTftrjeSixfco 

[ 0 0 2 4 ] 01-03 <n% lgll:, ttf£A#*+* 
jE#t h5 h = yKUTlfi^fiStf3 0 1 6-3 

5 18^SE?'JS:> *fc'Bl-H3WS2-6ai 

0)Htt^^«<D*£E^-W*^. 0<f\ 293 
r-j ttEWae^EWfclSICDNAEJIt?*)* 

h a v k y r afeT-ofisia?ij » > mfctfi 2 -ogss! $ n 

[0 0 2 5] 01-B(3O*iaBfc»lEi-5iE 
h; h 3 vKy raC^^ftb N A«>«*EWi- 

*si*-cafl»»3 4 2 6&a*«»Lfca5»fc hU^y 

Kyrae^-<oDNAS:E?ij#-§-4ic, 01-03^1 

2*Bfttf*3*Blc»J6i-6*llt M havKyr 

afi^*>£* dn a o«aEEn & thfMw** 5 a 

[0 0 2 6] 01— E3l^$ix5i DNASS 
Eyi#*r<DJ£&* 50(0^^?^ 2O0^d- 
^K4MS»*3 2 4 3ffifciSI*6A*>&G^©**#a 
o*>0, 4fc5ot^t©^ o-y|:aS#f3 4 2 3 
ttfc*3tf 5G*>bT^©aE»*SJ:tW*a»#3 4 2 6& 
Eft 1 1 5 A bG^O^^o fee 

[0 0 2 7] i&£##3 2 4 3ffi£tf 3 4 2 

3ttfc*5tt5**tt, MW!R:IB1-*t M ha^Ky 
rae^*»4:tT|Et«**ixTV^t>©-C*5 (Va 
n den Ouweland, J. M. W. , et al. :Mutation in mitochond 
rial tRNA LE0(PBI) gene ina large pedigree with mat 
ernally transmitted type II diabetes mellitus and 
deafness. Nature Genet. , 1 : 368-371, 1992 ; Kadowak 
i,T. , et al. :A subtype of diabetes mellitus associa 
ted with a mutation in the mitochondrial gene. N.E 
ngl,JKIed., 330:962-968, 1994 ; Katagiri, H. , et a 
1. :Mitochondrialdiabetes mellitus: prevalance and 
clinical characterization of diabetesdue to mitoch 
ondrial tRNA LEMP0R) gene mutation in Japanese pat 
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6 

ionts. Diabetologia, 37:504-510, 1994) 0 

[0 028] 5 h a V K y T&fc+ft, S^Sfe (mate 
rnal inheritance) Trfe 5 , tDNAiMots $45 

*»S>aei"5i*ft"CV^SKt*»*»febi a , ±IE<Di£S 
#*3 2 4 3ttO«*tt^TO*US-e*!*t"Ct^S*>*t 

Ti*4<> jE^fc M ha^Kyrae-r-i^if^tfi 

fc^^3 2 4 3M^^T, -tOftS* (penetr 
ance) fc*fiHW8!e»f Ol^T t i < #J»»oTl*4l\fl** . 
ttKa^<fcJ:5KH#A*«***fc*5»t5aW6* 

(A-G3243) (ojB*r±. i%ntr«fci»*f4v\, 

[0 0 2 9] **tfc»UT, (A-»G 

3426) it, ^to«*aea«>ae*»*"T?* 9 , ±e 

[0 0 3 0] 4*5, *«|?ODNAIl fchUayK 

y rae^^ssEyyo^/j: <H342 ett©A#G 

V^Tt*V % « *9**ttKlt, fiStf3 4 2 6fiO± 
E**k*lAr. fJ^-r^)^«#^3 24 3fi (A-G 
3243) *$«fctf/£fcl*i£g#^3 4 2 3& (G-T342 
3) <0«*Sr*tPDNA^*»f btlZo Sfc, 

i^^sm^tt m ha^Kyrae^^a 

TV^5 (04) . fct, t FU^F 

jrfifi^DNAtt, ttS##3 4 2 6fit©±Eae» 

30 irApxT, B4fcE**ft*J:54l^#»^&fc*» 
[003 1] »S«056fiS^H4i-sae : F-B:**^b 

usyKiirtem *nfe©*R*H8ftJKHae 

[0032] sot, *55Bo5 ha^Kyra'e^o 
aft^BB-rsttwiiiiRffl^ae^wf^ww-e*) 5 , 

[003 3] *XH0gJttt: *<5 < «£Jftaafi?-»0r 
(A-+G3426) ^#fti-S^ ; 5^S:1*mi-SwtfcJ:o 

TfffrftSo iotWttttk h§ ha^Kyrafi^ 

< , Kae j ?-^ / >4< £ t>&&#^-3 4 2 6ui^^ft^ 

fffc£tf«#DNAl?fcoTt> 
50 [0 0 3 4] lOtft, (Wai-6'>ft< 



( 5 ) 

7 

khi&&%r J %3 4 2 6mz&g (A-G) Sr#f*3SR 
t K ha^Kyrte^ftDNA (»16. 6KD 
a) OB^DNAtfcot, ^i<ttttlft3 4 2 

5 ft* b45DNA 5rS«1-^) 0 
[0 0 3 5] *3BMfc^SDNA^tt, ± 

"f (£JIT, 4gDNAH^9o ) , »DNAC0je*a 
& (A^G3426) fefttf»*©*a»*»fe46DNA»f 
Jt l&Tfs »»DNAit>v^5) mSJiSo 10 
[0 0 3 6 J fc*5, *«Wte*5V^-c rth'fayK!) 

p8*EJLb* #*U<H:2 0bpe«K±<o**Sr*lf 

[0 0 3 7] **5»*DNA»i, ±IE+a±5fc, £ 
ftDNA^^S, thn3^K5 7lfi?a*©*ffl 20 

Z 0 *fc, PCR»*©DNA**»*fcttDNA#* 
JfeSr'&tfDNA^jgRffiSrfflV^TttllkDNASrmK-rSfc 

[0 0 3 8] £ bl-> Ka»DNAIl*«Bl:^5» 

[0 0 3 9] #*9l0»#DNAtt:, flft3£1-*#*9lS 

#•§•3 4 2 6) j&^oBJtfi^^RIJEWrlitt^ift 
J*t^<<*4<i:t)l0bp8«, «F*L<tt^ft<fc 30 

[004 0] »*, a*»»DNAB, #Rtf#iiWBtf> 
HtDNA^r LTJBV*6>*L*#*fctt, *£S#^3 4 2 
6ffi«r&trift 1 00-5 00bp, L< I* 2 0 0 - 
3 Q 0 b p (0*a»Sr*tP**fiWT?«*S*tS - fc * 

[004 1 ] 4*:, &S#^3 4 2 6tt^*5Jt***» 
(A->G) 40 
»frfctt* 3 4 2 6ttSr&if#J 1 0-1 0 0 b 

p, »*U<I41 0-50bp, J:?»*Kttl0- 
3 0 b p (B£«*£trttXEM^*J*3ft* - t *a 

[0 0.4 2] Sfc, *»Wtt*lfc#Ot ha^KJJ 

^ (A) frbfT-^ (g) ^<0&gg&£1&W1-£r 

[0 0 4 3] SKt ha^KyraeiFjift^ttHl 50 
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**ttt/K*nK:»<5<»J**!«)»»f*att, #»flte 

^Kyrae-r-jcii (a->g3426) s^wi-st^n?* 

[0 0 4 4] tfJxtf, *«#<0 5 hn^KyrJte^Sr 

#*£L-c4*jfc<0*» (a-*g3426) ^^ta-r^^ffi^: 

t>Southern, E.M. , J. Mol. Biol., 98:503-517, 1975^# 
M) , 5V**^1fctt»lftJt», t*ittDNAO*| 
^»Sr»*-&t>*fc#*W*IHft, WitfPCR-RF 
L P (Restriction fragment' length polymorphisn : P 
CR-fBBS»*Wrfrft*a»«fife) , PCR-¥«*i* 
*a*a^*ftt (0rita,M., Iwahana,H., Kanazawa, H. , 
Hayashi, K. andSekiya, T. , :Proc. Natl. Acad. Sci. , U. S. 
A., 86: 2766-2770, 1989^#f!8) , PCR-SSOtt (S 
pecific sequence oligonucleotide: PCR— 4#J§?MIS 
M*5 srs^ua-^Ktfc) . PCR-SSOtKyh^ 

-f ^ y ^ > 3 ^ttsrffl v ^sscaef- 9 

* l^f- Kjfe (Saiki, R. K. , Bug awan, T. L. , Horn, G. 
T.,Mullis,K.B. and Erlich,H.A. , Nature, 324: 163-16 

[0 0 4 5] '>i^DNAtWt:»v^(M!froMli: 

[0 0 4 6] **Wt?»^5nfc*«*«2:Hrst M 
ha^KJrae^** (A-G3 4 2 6) |±, fc M 
h = >V9T&&*<D£&&M3 4 2 6-34 3 1fi© 

mm^mmmAp a i <D^^mm^-f h (gggc 

CC) SriDS-frSfcft, ±D««lrtt«|R#SH»f>i-« 
^K^«ftt (RFLPffi) fcJHl^caWfC**. tto 
±9»attt, PCRft:Xtt*<B*ft*fcJ:oT# 

fctt»DNA«rJiCR F L PJSfctK LTiBIMlttfllWf 

So 

[0 0 4 7] £9JMtttCli, RFLP«fc«:i8ffi1-$» 

[0048] Sf, t ha^KJIT* 
3 4 2 6ffifc*i-5*»DNAS:««U #S^^ojg 



( 

9 

mmmmApa i&ffl^xmu dna^ws 
fcttoT»B-rs. +ftt>h y xxrnn** (a-»g34 

26) Srfrf S* W*.tf**#»3 2 9 2-3 5 1 86^ 
fe45JaSft2 2 7 b pOliHDNAtt, Ap a I ffiit 
fciO, 1 3 9 b p t 8 8 b p<D 20(07 is b 

[0 0 4 9] Stt#ttfc*5t^ ^ n-^>;/&t>*®& 

i ii P C Rttifellto«Si:«o-Cjatt5 r t &x 

AWr>i-«r4MlttK««i"5 J: 5 fcfcSaK Lfc^'f ▼ 

[0 0 5 0] fflt>6>it57 p ?^^-i LXfts '&Xk&o 
tKhaVKJ T * #i" 5 D N A fcflffl! fc L 

t, *4<i: (A-^G3426) ; tttofc*tf 

H$£#1~S — 5£fi£*<0DN A SriS«-e# 5 £ 5 KR 

fc * «iiOI9ratt«* «»Wrtf S i 5 

©afcJFjtSiifcRJt+S©* 1 *^. 
[0 0 5 1 ] *fc % a*^?^ 

SftT, a»l 5-3 0bpg«, #£L<tt20-3 
ObpSl ±9ff*L<ll2 5 b pS«Sr#»f 

[0 0 5 2] tto-C**Wtt* SRf^t h^VK 

9rafi*fc**i"SDNA*ri»aifcu-c, '>4<£t> 

(A^G3426) Sr^tP««**i-5DN 

At**tt SiSfcRW-aftfe^^-ttWH" 
S 0 

[0 0 5 3] 4*3, r ^r*V>5DNAO^irl^, »3t 

*OEWfcft*l«)6E9iJSr*1-8DNAlr#ftXtf«* 
-T S Z k < ^trfK&-?fc6o 
[0 0 5 4] ^W^^-^-l^ t h = ^K!l 

<D«S«, ^jftf 5DNAO««Xt/ittSft««w«i:Ta 
aaKI-S-t^*** J:5**ttfcl», E«#*i 
&tf2ir^£ixS> ^Wfcas^Ttft^l " mtseq 
F" Xt>* ^, Dlt3426F ,, iifrSftS:/?-^-. SfciEyiJ 
#*3lr*SixS*«M^*3V^T "mtseqR" 

[0 0 5 5] y*§£ " mtseqF" "mtseqR" 7^7^ 

3fc-r*DNA«rttS!£LT, PCRttXI«:«)«ttl:J; 
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9, **W©**8Mfc (A-+G3426) £^ipi&&#-*§-3 
0 16 — 351 8<4<OJ^Sft 5 0 3 bpWDNA77^ 
^VhSr^-t-Sr fctf-Ci So " mt3426 

F" Xtf "mtseqR" ^-fc itltf, t 

' h3VK!>rafi^K**i-SDNA4fctt±iaD 
NA^^i'hSrttSiL-C, PCRi£X«/t<0£ifc 
*£HaftMM£ (a-*G3426) £^tf^S# 

-^3 2 9 2~3 5 1 8ffi<P2 2 7 b p Ojft&ftSr'fri"* 
DNA75^yh«r*«t5:t*T#S. 
10 [0 0 5 6] 4*5, if%m<0^y^^-\t. DNAgS) 

[0 0 5 7] 4*3, *3SW<0t M h="^K!irae^- 

ii, DNAXttDNA»rJtO-&*, DNAOfJff, fill 
ft, #!D*fcf4J»S^SrBW4:i-*»*«ia, DNAO* 
B, US. "««,. «R« DNA*^r©««44fB:Vvi-jx 

(80 1 9 8 3¥«ff; PCRf^yny- Sfiifi 

20 («o i 9 90^3gff§#I) > SfciWtejfctra* 

[0 0 5 8] *fc*«8BOtttBft^*5V^T, «3t»ft"C 

[0059] fch§hayK!l rae^oJMr*r»HB 

0\Zt>tzoX&, 5 h => ^ K y TiSC^a (A-*G34 
30 26) ©«B«l«*r*»^fcUT*«^6WII*y h 

[0 0 6 0] i^SWI^y »t©t h=> 

34 2 6ffift*trDNA««S:Sr-&fi8-et*J:5^RW- 

tt, #*tett, -^-mtseqF fcT^-fe^ 

40 Ts-fyJ-*— mtseqRO-fe$/ ^—n 
t3426F kT>*? ±y^yy^^—mtseqR(D±y Y<D'P 

ti<k b-mzmtf 5 r. t So 
[006 ll #*Wtf>K3l8** htt, ±15^7^-^-^ 

KRSM^ne^ 0J;itffcMB?38Ap a K dAT 
P, dUTP, dTTP, dGTP, DNA-frj***', 

rn A4tMm**mtT s i <t tf-c* So 
so ioo6 2] jek:, imti^yM^ mfe<Dmm<D 
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[o 0 6 3 ] sk**^* ha^Kyratfi-?© 

[0 0 6 4] *3B«fc±ixtf, thU3VK!l7^» 
[0 0 6 5] 

[O 0 6 6]^ljELl h5 havKJr*^ 

^DNAWfr^WK 

N A &ft&ffiA#0iiLtt*> bttffi bfco 
[0 0 6 7] t"ftto*>, lfc«0. 5ml'Sr2 500 rp 

hfcO. 2%NaCl 2m 1 SrJbO^TtefiliifPb, S 
«2 5 00 r pmT?1.0»|HJit4>»*|L-C±fflfSr»*U 
fc 0 &^T\ fl«#E>nfc^^y M:i0mM Tris-1 
OmMEDTA (pH8) Sr4 5 0 m K 10%SD 
S50uK 25mg/ml Proteinase K JkXf 10m 
g/ml Rnase 2 a I SrADX.T(Efflafil U 3 7*0"? 
8«f|l|>fy#a^-^gyU ^tobDNAiffi«N 
A-1 00 0 («fp«:KURABOtt8) fcffl^TD , 
NAttffibfco 

[0 0 6 8] #Cl^T\ #6>iX*:5 h = yK!l7DNAtt 30 
mWtS fi 1 L> ^m<oyy4^- :mtseqF 

(Efl»»l) &l>*mtseqR (E?0#^3) ^7>fv 
— £LT, AmpTaq (Perkin ElmertfcR) 

PCRtiMlfc (PCRSJS: 94 < C"C1^, 5 

etrei^, 7 2t;-e 2 £0*^*^*3 5BHM0 . 

[006 9] jti 2 ^ a-n^^ 

^ffi^j 1 -e# fe nfc p c r mm * 3 % r # n - * y/u-? 

ft/^K^fcSephaglas BandPrep Kit ($&£ : Pharma 
cia BiotechttM) SrfflV^T, DN A£ttffl Lfc 0 %h 40 
HfcDNAttM£2/i IK, pCR2.1-<;7*- (S§ 0 ° 0 
£ : InvitrogenttSi) 1 ^ 1 DN ALidation Kit V 
er HOsolution I (ffiigi£ : SSitttffif) 3m1*» 
fnU l 6 < CT2WrBB5^y— >3^SrtTofc 0 
[0070] ^^y-^ay^i^ #±-e«a> 

UM^^yt fl fyh«JM109 (SJi&ttS) 
100/il 7k±t>3 O^Wydra^ f>L 

fc, 4 2 t;<D £4 OfMBSttT 

fc 0 rilfcLB#ifi«:9 0 Oil 1 ftlji, 3 7tt'10ira 50 
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Jg»J&»Lfc 0 w(^**«Sr, X-GALO. ImM, 

1 PTGO. lmMX^y^y^SO g /m i 
^tfLB^U-hfc* hy~*U 3 7K S 

[00 7 1] i/^;l/3Oi-i:l0fi^y^75// 
U r^tTi/y V5 On g/ml Sr*tfLB»ifi2in 1 
3 7^, Jvf **>i£ 

#»/7^^KiffilPI-10 0Z ffip p p^:KU 
RABOttl!) SrfflV^-cy?^^ KiftfflSr^ofco 

[0072] mmm3 ^mm^ico^ 

Dye Terminator j£SrfflV\'ABI PR0SM377 DNA Sequenser 
(ffip°p* : Perkin Elmerttii) X\ *ftffi&#&*0> ^ 

[00 7 3] PMflfctt, Pre Mix 8 m 1 s M 1 3 forwar 
2pmol (PromegatfcfiD > SafcW2T?Jft 
ffi Istcyy* ^ K 5 m K ^ y Qzfc5 /i 1 I c 

yclesequencing kit (flSnn^j : Perkin ElmerftSi) "C^fe 

Robocycler40 (jgp p p£ : STRATAGENEttS!) fcJflt^C, 
-^^y^K^P.CRSrtfofe (PCRSJC: 9 6tT 
3 09, 5 0ttl5#, 6 0 < C-e4»gM3 5 
iNf o »b*lfcPCR*»Sr«r Centri-Sep Spin 
Columns (jgp°p£ : Perkin Elmerf±K) LTffc*ft 
U ^A7^ K/Z/Wf^XFyV (5:1) 5 ix 

T> ABI PR0SM377 DNA Sequenser«:/B^-C&£E51*5£ 

[00 74] Stt«SE?iJ»«M:, JtMM 2 Lfc 

Sr*t«A©5 ha^Kyrfcfi^DNAfcJfcttbfco 
*£»Sr@l-El3^-r e 
[0 0 7 5] h^y 

i^S#-§-3 2 4 3ffi*r*5JtSA^bG-«oaBa*Ao 
^5, ^^5oi"-<T^i7o-^trtiS#-^3 4 2 3^ 
^*3lt5G^bT-<D«S*3j:t/itta#»3 4 2 6&{C 
*3lt5A^bG^l^So^ofc c 3 4 

2 6ttO« (A->G3426) ft, 

KSC* (A-^G3426) ft, SSff 3 24 3ffi«lt 

[00 7 6]Hii fc*5 h3J/Kyr*fi*©fc 

KIN 2 -e«« LfcD N A«Jt 5/iL ?r^M t mt34 
26F (E?U#^2) &U<mtseqR (E?'J##3) Sr^5 
>f-^-tbT, AmpTaq (Perkin ElmerfrJU) Srffl 
V^TPCRl#*ILfCo PCRS^(i9 4 < C-ei^M, 5 
8°C-C1^RU*7 2°CT~2tt?$OD-'< ?/l>Z3 5 0fif 
ofc 0 »bhfcPCRl»S:8M llriOXM Buffer 
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1 u 1 Rmmm%A pa I &• 5 UAPxT 3 7 < CT'3^F 

[ 0 0 7 7 ] -tog*. 2 2 7 b p tfVO K<D'J?fc < £ 
t>-g|5# l 3 9 b p i 8 8 b pfc#;Wt3r.id s «&$- 
n> t h ? h = y K y Titfi^W 3 4 2 6f«Slfc 

ite^T-*) 5 r. t amm £ 

[0 0 7 8 ] 

EM 

GCAGCCGCTA TTAAGGTTCG 

B*»* : 2 

E?iJO* S : 2 0 i 

mwm : 
: -*m 

sm ■ 

TAGAGGGTAT GGTAGATGTG 

m?m% : 3 

EJ!ltf>ft $ : 21 

jbshdm : sns 

mm 

CCTCTTCTTA ACAACATACC C 

E?lJ#-§- : 4 
EMtf>£$ : 16569 

mmnm ■. mm 

: 

hjKni?- : EfOR 

EMOfUS : teOgsg? S haVKJ TDNA (mtDN 
A) 

EM 
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[EM*] 

KJ>J#*: 1 
EM^SS : 2 0 



: primer 



teO^S? MDNA 



20 



EM©S3S 
EM<7?fc$ 
W®&9i-t^& : primer 



te^K ^DNA 



20 



EM<0«Jg : ttLO&Wt ^DNA 
20 EMro&®t 

#iSSr*i"IE-^- : primer 



21 



t h 
EM^fc®! : 

#®3r*i~fE-§- : mutation 
^fifiCg : 3426 



30 



GATCACAGGT 


CTATCACCCT 


ATTAACCACT CACGGGAGCT 


CTCCATGCAT 


TTGGTATTTT 


60 


CGTCTGGGGG 


GTATGCACGC 


GATAGCATTG CGAGACGCTG 


GAGCCGGAGC 


ACCCTATGTC 


120 


GCAGTATCTG 


TCTTTGATTC 


CTGCCTCATC CTATTATTTA 


TCGCACCTAC 


GTTCAATATT 


180 


ACAGGCGAAC 


ATACTTACTA 


AAGTGTGTTA ATTAATTAAT 


GCTTGTAGGA 


CATAATAATA 


240 


ACAATTGAAT 


GTCTGCACAG 


CCACTTTCCA CACAGACATC 


ATAACAAAAA 


ATTTCCACCA 


300 


AACCCCCCCT 


CCCCCGCTTC 


TGGCCACAGC ACTTAAACAC 


ATCTCTGCCA 


AACCCCAAAA 


360 


ACAAAGAACC 


CTAACACCAG 


CCTAACCAGA TTTCAAATTT 


TATCTTTTGG 


CGGTATGCAC 


420 


TTTTAACAGT 


CACCCCCCAA 


CTAACACATT ATTTTCCCCT 


CCCACTCCCA 


TACTACTAAT 


480 


CTCATCAATA 


CAACCCCCGC 


CCATCaACC CAGCACACAC 


ACACCGCTGC 


TAACCCCATA 


540 


CCCCGAACCA 


ACCAAACCCC 


AAAGACACCC CCCACAGTTT 


ATGTAGCTTA 


CCTCCTCAAA 


600 


GCAATACACT 


GAAAATGTTT 


AGACGGGCTC ACATCACCCC 


ATAAACAAAT 


AGGTTTGGTC 


660 


CTAGCCTTTC 


TATTAGCTCT 


TAGTAAGATT ACACATGCAA 


GCATCCCCGT 


TCCAGTGAGT 


720 


TCACCCTCTA 


AATCACCACG 


ATCAAAAGGA ACAAGCATCA 


AGCACGCAGC 


AATGCAGCTC 


780 


AAAACGCTTA 


GCCTAGCCAC 


ACCCCCACGG GAAACAGCAG 


TGATTAACCT 


TTAGCAATAA 


840 


ACGAAAGTTT 


AACTAAGCTA 


TACTAACCCC AGGGTTGGTC 


AATTTCGTGC 


CAGCCACCGC 


900 


GGTCACACGA 


TTAACCCAAG 


TCAATAGAAG CCGGCGTAAA 


GAGTGTTTTA 


GATCACCCCC 


960 


TCCCCAATAA 


AGCTAAAACT 


CACCTGAGTT GTAAAAAACT 


CCAGTTGACA 


CAAAATAGAC 


1020 


TACGAAAGTG 


GCTTTAACAT 


ATCTGAACAC ACAATAGCTA 


AGACCCAAAC 


TGGGATTAGA 


1080 


TACCCCACTA 


TGCTTAGCCC 


TAAACCTCAA CAGTTAAATC 


AACAAAACTG 


CTCGCCAGAA 


1140 
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CACTACGAGC CACAGCTTAA AACTCAAAGG ACCTGGCGGT 
AGCCTGTTCT GTAATCGATA AACCCCGATC AACCTCACCA 
CCGCCATCTT CAGCAAACCC TGATGAAGGC TACAAAGTAA 
ACGTTAGGTC AAGGTGTAGC CCATGAGGTG GCAAGAAATG 
AAAACTACGA TAGCCCTTAT GAAACTTAAG GGTCGAAGGT 
AGTAGAGTGC TTAGTTGAAC AGGGCCCTGA AGCGCGTACA 
AAGTATACTT CAAAGGACAT TTAACTAAAA CCCCTACGCA 
CGTAACATGG TAAGTGTACT GGAAAGTGCA CTTGGACGAA 
AAGCACCCAA CTTACACTTA GGAGATTTCA ACTTAACTTG 
GCCCCAAACC CACTCCACCT TACTACCAGA CAACCTTAGC 
AGTATAGGCG ATAGAAATTG AAACCTGGCG CAATAGATAT 
AAAAATTATA ACCAAGCATA ATATAGCAAG GACTAACCCC 
TTAACTAGAA ATAACTTTGC AAGGAGAGCC AAAGCTAAGA 
ACCTAAGAAC AGCTAAAAGA GCACACCCGT CTATGTAGCA 
GGTAGAGGCG ACAAACCTAC CGAGCCTGGT GATAGCTGGT 
TTCAACTTTA AATTTGCCCA CAGAACCCTC TAAATCCCCT 
CAAAGAGGAA CAGCTCTTTG GACACTAGGA AAAAACCTTG 
ACACCCATAG TAGGCCTAAA AGCAGCCACC AATTAAGAAA 
CTACCTAAAA AATCCCAAAC ATATAACTGA ACTCCTCACA 
ACCCTATAGA AGAACTAATG TTAGTATAAG TAACATGAAA 
CTGCGTCAGA TTAAAACACT GAACTGACAA TTAACAGCCC 
AAGTCATTAT TACCCTCACT GTCAACCCAA CACAGGCATG 
AAAGTAAAAG GAACTCGGCA AATCTTACCC CGCCTGTTTA 
ATCACCAGTA TTAGAGGCAC CGCCTGCCCA GTGACACATG 
AACCGTGCAA AGGTAGCATA ATCACTTGTT CCTTAAATAG 
ACGAGGGTTC AGCTGTCTCT TACTTTTAAC CAGTGAAATT 
GGCATAACAC AGCAAGACGA GAAGACCCTA TGGAGCTTTA 
CCTAACAAAC CCACAGGTCC TAAACTACCA AACCTGCATT 
CCTCGGAGCA GAACCCAACC TCCGAGCAGT ACATGCTAAG 
CTACTATACT CAATTGATCC AATAACTTGA CCAACGGAAC 
GCGCAATCCT ATTCTAGAGT CCATATCAAC AATAGGGTTT 
GGACATCCCG ATGGTGCAGC CGCTATTAAA GGTTCGTTTG 
GTGATCTGAG TTCAGACCGG AGTAATCCAG GTCGGTTTCT 
CTGTACGAAA GGACAAGAGA AATAAGGCCT ACTTCACAAA 
TATCATCTCA ACTTAGTATT ATACCCACAC CCACCCAAGA 
AGAGCCCGGT AATCGCATAA AACTTAAAAC TTTACAGTCA 
AACAACATAC CCATGGCCAA CCTCCTACTC CTCATTGTAC 
TTCCTAATGC TTACCGAACG AAAAATTCTA GGCTATATAC 
GTGGTGGGCC CCTACGGGCT ACTACAACCC TTCGCTGACG 
GAGCCCCTAA AACCCGCCAC ATCTACCATC ACCCTCTACA 
CTCACCATCG CTCTTCTACT ATGAACCCCC CTCCCCATAC 
AACCTAGGCC TCCTATTTAT TCTAGCCACC TCTAGCCTAG 
TCAGGGTGAG CATCAAACTC AAACTACGCC CTGATCGGCG 
ACAATCTCAT ATGAAGTCAC CCTAGCCATC ATTCTACTAT 
TCCTTTAACC TCTCCACCCT TATCACAACA CAAGAACACC 
TGACCCTTGG CCATAATATG ATTTATCTCC ACACTAGCAG 
GACCTTGCCG AAGGGGAGTC CGAACTAGTC TCAGGCTTCA 
CCCTTCGCCC TATTCTTCAT AGCCGAATAC ACAAACATTA 
ACTACAATCT TCCTAGGAAC AACATATGAC GCACTCTCCC 
TTTGTCACCA AGACCCTACT TCTAACCTCC CTGTTCTTAT 
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GCTTCATATC 


CCTCTAGAGG 


1200 


CCTCTTGCTC 


AGCCTATATA 


1260 


GCGCAAGTAC 


CCACGTAAAG 


1320 


GGCTACATTT 


TCTACCCCAG 


1380 


GGATTTAGCA 


GTAAACTAAG 


1440 


CACCGCCCGT 


CACCCTCCTC 


1500 


TTTATATAGA 


GGAGACAAGT 


1560 


CCAGAGTGTA 


GCTTAACACA 


1620 


ACCGCTCTGA 


GCTAAACCTA 


1680 


CAAACCATTT 


ACCCAAATAA 


1740 


AGTACCGCAA 


GGGAAAGATG 


1800 


TATACCTTCT 


GCATAATGAA 


1860 


CCCCCGAAAC 


CAGACGAGCT 


1920 


AAATAGTGGG 


AAGATTTATA 


1980 


TGTCCAAGAT 


AGAATCTTAG 


2040 


TGTAAATTTA 


ACTGTTAGTC 


2100 


TAGAGAGAGT 


AAAAAATTTA 


2160 


GCGTTCAAGC 


TCAACACCCA 


2220 


CCCAATTGGA 


CCAATCTATC 


2280 


ACATTCTCCT 


CCGCATAAGC 


2340 


AATATCTACA 


ATCAACCAAC 


2400 


CTCATAAGGA 


AAGGTTAAAA 


2460 


CCAAAAACAT 


CACCTCTAGC 


2520 


TTTAACGGCC 


GCGGTACCCT 


2580 


GGACCTGTAT 


GAATGGCTCC 


2640 


GACCTGCCCG 


TGAAGAGGCG 


2700 


ATTTATTAAT 


GCAAACAGTA 


2760 


AAAAATTTCG 


GTTGGGGCGA 


2820 


ACTTCACCAG 


TCAAAGCGAA 


2880 


AAGTTACCCT 


AGGGATAACA 


2940 


ACGACCTCGA 


TGTTGGATCA 


3000 


TTCAACGATT 


AAAGTCCTAC 


3060 


ATCTACCTTC 


AAATTCCTCC 


3120 


GCGCCnCCC 


CCGTAAATGA 


3180 


ACAGGGTTTG 


TTAAGATGGC 


3240 


GAGGTTCAAT 


TCCTCTTCTT 


3300 


CCATTCTAAT 


CGCAATGGCA 


3360 


AACTACGCAA 


AGGCCCCAAC 


3420 


CCATAAAACT 


CTTCACCAAA 


3480 


TCACCGCCCC 


GACCTTAGCT 


3540 


CCAACCCCCT 


GGTCAACCTC 


3600 


CCGTTTACTC 


AATCCTCTGA 


3660 


CACTGCGAGC 


AGTAGCCCAA 


3720 


CAACATTACT 


AATAAGTGGC 


3780 


TCTGATTACT 


CCTGCCATCA 


3840 


AGACCAACCG 


AACCCCCTTC 


3900 


ACATCGAATA 


CGCCGCAGGC 


3960 


TTATAATAAA 


CACCCTCACC 


4020 


CTGAACTCTA 


CACAACATAT 


4080 


GAATTCGAAC 


AGCATACCCC 


4140 
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CGATTCCGCT ACGACCAACT CATACACCTC CTATGAAAAA ACTTCCTACC ACTCACCCTA 4200 

GCATTACTTA TATGATATGT CTCCATACCC ATTACAATCT CCAGCATTCC CCCTCAAACC 4260 

TAAGAAATAT GTOTGATAAA AGAGTTACTT TGATAGAGTA AATAATAGGA GCTTAAACCC 4320 

CCTTATTTCT AGGACTATGA GAATCGAACC CATCCCTGAG AATCCAAAAT TCTCCGTGCC 4380 

ACCTATCACA CCCCATCCTA AAGTAAGGTC AGCTAAATAA GCTATCGGGC CCATACCCCG 4440 

AAAATGTTGG TTATACCCTT CCCGTACTAA TTAATCCCCT GGCCCAACCC GTCATCTACT 4500 

ctaccatctt tgcaggcaca ctcatcacag cgctaagctc gcactgattt tttacctgag 4560 

taggcctaga aataaacatg ctagctttta ttccagttct aaccaaaaaa ataaaccctc 4620 

gttccacaga agctgccatc aagtatttcc tcacgcaagc aaccgcatcc ataatccttc 4680 

taatagctat cctcttcaac aatatactct ccggacaatg aaccataacc aatactacca 4740 

atcaatactc atcattaata atcataatag ctatagcaat aaaactagga atagccccct 4800 

ttcacttctg agtcccagag gttacccaag gcacccctct gacatccggc ctgcttcttc 4860 

tcacatgaca aaaactagcc cccatctcaa tcatatacca aatctctccc tcactaaacg 4920 

taagccttct cctcactctc tcaatcttat ccatcatagc aggcagttga ggtggattaa 4980 

accagaccca gctacgcaaa atcttagcat actcctcaat tacccacata ggatgaataa 5040 

tagcagttct accgtacaac cctaacataa ccattcttaa tttaactatt tatattatcc 5100 

taactactac cgcattccta ctactcaact taaactccag caccacgacc ctactactat 5160 

ctcgcacctg aaacaagcta acatgactaa cacccttaat tccatgcacc ctcctctccc 5220 

taggaggcct gcccccgcta accggctttt tgcccaaatg ggccattatc gaagaattca 5280 

caaaaaacaa tagcctcatc atccccacca tcatagccac catcaccctc cttaacctct 5340 

acttctacct acgcctaatc tactccacct caatcacact actccccata tctaacaacg 5400 

taaaaataaa atgacagttt gaacatacaa aacccacccc attcctcccc acactcatcg 5460 

cccttaccac gctactccta cctatctccc cttttatact aataatctta tagaaattta 5520 

ggttaaatac agaccaagag ccttcaaagc cctcagtaag ttgcaatact taatttctgt 5580 

aacagctaag gactgcaaaa ccccactctg catcaactga acgcaaatca gccactttaa 5640 

ttaagctaag cccttactag accaatggga cttaaaccca caaacactta gttaacagct 5700 

aagcacccta atcaactggc ttcaatctac ttctcccgcc gccgggaaaa aaggcgggag 5760 

. aagccccggc aggtttgaag ctgcttcttc gaatttgcaa ttcaatatga aaatcacctc 5820 

ggagctggta aaaagaggcc taacccctgt ctttagattt acagtccaat gcttcactca 5880 

gccattttac ctcaccccca ctgatgttcg ccgaccgttg actattctct acaaaccaca 5940 

aagacattgg aacactatac ctattattcg gcgcatgagc tggagtccta ggcacagctc 6000 

taagcctcct tattcgagcc gagctgggcc agccaggcaa ccttctaggt aacgaccaca 6060 

tctacaacgt tatcgtcaca gcccatgcat ttgtaataat cttcttcata gtaataccca 6120 

tcataatcgg aggctttggc aactgactag ttcccctaat aatcggtgcc cccgatatgg 6180 

cgtttccccg cataaacaac ataagcttct gactcttacc tccctctctc ctactcctgc 6240 

tcgcatctgc tatagtggag gccggagcag gaacaggttg aacagtctac cctcccttag 6300 

cagggaacta ctcccaccct ggagcctccg tagacctaac catcttctcc ttacacctag 6360 

caggtgtctc ctctatctta ggggccatca atttcatcac aacaattatc aatataaaac 6420 

cccctgccat aacccaatac caaacgcccc tcttcgtctg atccgtccta atcacagcag 6480 

tcctacttct cctatctctc ccagtcctag ctgctggcat cactatacta ctaacagacc 6540 

gcaacctcaa caccaccttc ttcgaccccg ccggaggagg agaccccatt ctataccaac 6600 

acctattctg atttttcggt caccctgaag tttatattct tatcctacca ggcttcggaa 6660 

taatctccca tattgtaact tactactccg gaaaaaaaga accatttgga tacataggta 6720 

tggtctgagc tatgatatca attggcttcc tagggtttat cgtgtgagca caccatatat 6780 

ttacagtagg aatagacgta gacacacgag catatttcac ctccgctacc ataatcatcg 6840 

ctatccccac cggcgtcaaa gtatttagct gactcgccac actccacgga agcaatatga 6900 

aatgatctgc tgcagtgctc tgagccctag gattcatctt tcttttcacc gtaggtggcc 6960 

tgactggcat tgtattagca aactcatcac tagacatcgt actacacgac acgtactacg 7020 

ttgtagccca cttccactat gtcctatcaa taggagctgt atttgccatc ataggaggct 7080 

tcattcactg atttccccta ttctcaggct acaccctaga ccaaacctac gccaaaatcc 7140 
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ATTTCACTAT CATATTCATC GGCGTAAATC TAACTTTCTT CCCACAACAC TTTCTCGGCC 7200 

TATCCGGAAT GCCCCGACGT TACTCGGACT ACCCCGATGC ATACACCACA TGAAACATCC 7260 

TATCATCTGT AGGCTCATTC ATTTCTCTAA CAGCAGTAAT ATTAATAATT TTCATGATTT 7320 

GAGAAGCCTT CGCTTCGAAG CGAAAAGTCC TAATAGTAGA AGAACCCTCC ATAAACCTGG 7380 

AGTGACTATA TGGATGCCCC CCACCCTACC ACACATTCGA AGAACCCGTA TACATAAAAT 7440 

CTAGACAAAA AAGGAAGGAA TCGAACCCCC CAAAGCTGGT TTCAAGCCAA CCCCATGGCC 7500 

TCCATGACTT TTTCAAAAAG GTATTAGAAA AACCATTTCA TAACTTTGTC AAAGTTAAAT 7560 

TATAGGCTAA ATCCTATATA TCTTAATGGC ACATGCAGCG CAAGTAGGTC TACAAGACGC 7620 

TACTTCCCCT ATCATAGAAG AGCTTATCAC CTTTCATGAT CACGCCCTCA TAATCATTTT 7680 

CCTTATCTGC TTCCTAGTCC TGTATGCCCT TTTCCTAACA CTCACAACAA AACTAACTAA 7740 

TACTAACATC TCAGACGCTC AGGAAATAGA AACCGTCTGA ACTATCCTGC CCGCCATCAT 7800 

CCTAGTCCTC ATCGCCCTCC CATCCCTACG CATCCTTTAC ATAACAGACG AGGTCAACGA 7860 

TCCCTCCCTT ACCATCAAAT CAATTGGCCA CCAATGGTAC TGAACCTACG AGTACACCGA 7920 

CTACGGCGGA CTAATCTTCA ACTCCTACAT ACTTCCCCCA TTATTCCTAG AACCAGGCGA 7980 

CCTGCGACTC CTTGACGTTG ACAATCGAGT AGTACTCCCG ATTGAAGCCC CCATTCGTAT 8040 

AATAATTACA TCACAAGACG TCTTGCACTC ATGAGCTGTC CCCACATTAG GCTTAAAAAC 8100 

AGATGCAATT CCCGGACGTC TAAACCAAAC CACTTTCACC GCTACACGAC CGGGGGTATA 8160 

CTACGGTCAA TGCTCTGAAA TCTGTGGAGC AAACCACAGT TTCATGCCCA TCGTCCTAGA 8220 

ATTAATTCCC CTAAAAATCT TTGAAATAGG GCCCGTATTT ACCCTATAGC ACCCCaCTA 8280 

CCCCCTCTAG AGCCCACTGT AAAGCTAACT TAGCATTAAC CTTTTAAGTT AAAGATTAAG 8340 

AGAACCAACA CCTCTTTACA GTGAAATGCC CCAACTAAAT ACTACCGTAT GGCCCACCAT 8400 

AATTACCCCC ATACTCCTTA CACTATTCCT CATCACCCAA CTAAAAATAT TAAACACAAA 8460 

CTACCACCTA CCTCCCTCAC CAAAGCCCAT AAAAATAAAA AATTATAACA AACCCTGAGA. 8520 

ACCAAAATGA ACGAAAATCT GTTCGCTTCA TTCATTGCCC CCACAATCCT AGGCCTACCC 8580 

GCCGCAGTAC TGATCATTCT ATTTCCCCCT CTATTGATCC CCACCTCCAA ATATCTCATC 8640 

AACAACCGAC TAATCACCAC CCAACAATGA CTAATCAAAC TAACCTCAAA ACAAATGATA 8700 

ACCATACACA ACACTAAAGG ACGAACCTGA TCTCTTATAC TAGTATCCTT AATCATTTTT 8760 

ATTGCCACAA CTAACCTCCT CGGACTCCTG CCTCACTCAT TTACACCAAC CACCCAACTA 8820 

TCTATAAACC TAGCCATGGC CATCCCCTTA TGAGCGGGCA CAGTGATTAT AGGCTTTCGC 8880 

TCTAAGATTA AAAATGCCCT AGCCCACTTC TTACCACAAG GCACACCTAC ACCCCTTATC 8940 

CCCATACTAG TTATTATCGA AACCATCAGC CTACTCATTC AACCAATAGC CCTGGCCGTA 9000 

CGCCTAACCG CTAACATTAC TGCAGGCCAC CTACTCATGC ACCTAATTGG AAGCGCCACC 9060 

CTAGCAATAT CAACCATTAA CCTTCCCTCT ACACTTATCA TCTTCACAAT TCTAATTCTA 9120 

CTGACTATCC TAGAAATCGC TGTCGCCTTA ATCCAAGCCT ACGTTTTCAC ACTTCTAGTA 9180 

AGCCTCTACC TGCACGACAA CACATAATGA CCCACCAATC ACATGCCTAT CATATAGTAA 9240 

AACCCAGCCC ATGACCCCTA AGAGGGGCCC TCTCAGCCCT CCTAATGACC TCCGGCCTAG 9300 

CCATGTGATT TCACTTCCAC TCCATAACGC TCCTCATACT AGGCCTACTA ACCAACACAC 9360 

TAACCATATA CCAATGATGG CGCGATGTAA CACGAGAAAG CACATACCAA GGCCACCACA 9420 

CACCACCTGT CCAAAAAGGC CTTCGATACG GGATAATCCT ATTTATTACC TCAGAAGTTT 9480 

TTTTCTTCGC AGGATTTTTC TGAGCCTTTT ACCACTCCAG CCTAGCCCCT ACCCCCCAAT 9540 

TAGGAGGGCA CTGGCCCCGA ACAGGCATCA CCCCGCTAAA TCCCCTAGAA GTCCCACTCC 9600 
TAAACACATC CGTATTACTC GCATCAGGAG TATCAATCAC CTGAGCTCAC CATAGTCTAA 9660 
TAGAAAACAA CCGAAACCAA ATAATTCAAG CACTGCTTAT TACAATTTTA CTGGGTCTCT 9720 
ATTTTACCCT CCTACAAGCC TCAGAGTACT TCGAGTCTCC CTTCACCATT TCCGACGGCA 9780 
TCTACGGCTC AACATTTTTT GTAGCCACAG GCTTCCACGG ACTTCACGTC ATTATTGGCT 9840 
CAACTTTCCT CACTATCTGC TTCATCCGCC AACTAATATT TCACTTTACA TCCAAACATC 9900 
ACTTTGGCTT CGAAGCCGCC GCCTGATACT GGCATTTTGT AGATGTGGTT TGACTATTTC 9960 

TGTATGTCTC CATCTATTGA TGAGGGTCTT ACTCTTTTAG TATAAATAGT ACCGTTAACT 10020 

TCCAATTAAC TAGTTTTGAC AACATTCAAA AAAGAGTAAT AAACTTCGCC TTAATTTTAA 10080 

TAATCAACAC CCTCCTAGCC TTACTACTAA TAATTATTAC ATTTTGACTA CCACAACTCA 10140 
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ACGGCTACAT AGAAAAATCC ACCCCTTACG AGTGCGGCTT CGACCCTATA TCCCCCGCCC 10200 

GCGTCCCTTT CTCCATAAAA TTCTTCTTAG TAGCTATTAC CTTCTTATTA TTTGATCTAG 10260 

AAATTGCCCT CCTTTTACCC CTACCATGAG CCCTACAAAC AACTAACCTG CCACTAATAG 10320 

TTATGTCATC CCTCTTATTA ATCATCATCC TAGCCCTAAG TCTGGCCTAT GAGTGACTAC 10380 

AAAAAGGATT AGACTGAACC GAATTGGTAT ATAGTTTAAA CAAAACGAAT GATTTCGACT 10440 

CATTAAATTA TGATAATCAT ATTTACCAAA TGCCCCTCAT TTACATAAAT ATTATACTAG 10500 

CATTTACCAT CTCACTTCTA GGAATACTAG TATATCGCTC ACACCTCATA TCCTCCCTAC 10560 

TATGCCTAGA AGGAATAATA CTATCGCTGT TCATTATAGC TACTCTCATA ACCCTCAACA 10620 

CCCACTCCCT CTTAGCCAAT ATTGTGCCTA TTGCCATACT AGTCTTTGCC GCCTGCGAAG 10680 

CAGCGGTGGG CCTAGCCCTA CTAGTCTCAA TCTCCAACAC ATATGGCCTA GACTACGTAC 10740 

ATAACCTAAA CCTACTCCAA TGCTAAAACT AATCGTCCCA ACAATTATAT TACTACCACT 10800 

GACATGACTT TCCAAAAAAC ACATAATTTG AATCAACACA ACCACCCACA GCCTAATTAT 10860 

TAGCATCATC CCTCTACTAT TTTTTAACCA AATCAACAAC AACCTATTTA GCTGTTCCCC 10920 

AACCTTTTCC TCCGACCCCC TAACAACCCC CCTCCTAATA CTAACTACCT GACTCCTACC 10980 

CCTCACAATC ATGGCAAGCC AACGCCACTT ATCCAGTGAA CCACTATCAC GAAAAAAACT 11040 

CTACCTCTCT ATACTAATCT CCCTACAAAT CTCGTTAATT ATAACATTCA CAGCCACAGA 11100 

ACTAATCATA TTTTATATCT TCTTCGAAAC CACACTTATC CCCACCTTGG CTATCATCAC 11160 

CCGATGAGGC AACCAGCCAG AACGCCTGAA CGCAGGCACA TACTTCCTAT TCTACACCCT 11220 

AGTAGGCTCC CTTCCCaAC TCATCGCACT AATTTACACT CACAACACCC TAGGCTCACT 11280 

AAACATTCTA CTACTCACTC TCACTGCCCA AGAACTATCA AACTCCTGAG CCAATAACTT 11340 

AATATGACTA GGTTACACAA TAGCTTTTAT AGTAAAGATA CCTCTTTACG GACTCCACTT 11400 

ATGACTCCCT AAAGCCCATG TCGAAGCCCC CATCGCTGGG TCAATAGTAC TTGCCGCAGT 11460 

ACTCTTAAAA CTAGGCGGCT ATGGTATAAT ACGCCTCACA CTCATTCTCA ACCCCCTGAC 11520 

AAAACACATA GCCTACCCCT TCCTTGTACT ATCCCTATGA GGCATAATTA TAACAAGCTC 11580 

CATCTGCCTA CGACAAACAG ACCTAAAATC GCTCATTGCA TACTCTTCAA TCAGCCACAT 11640 

AGCCCTCGTA GTAACAGCCA TTCTCATCCA AACCCCCTGA AGCTTCACCG GCGCAGTCAT 11700 

TC1CATAATC GCCCACGGGC HACATCCTC ATTACTATTC TGCCTAGCAA ACTCAAACTA 11760 

CGAACGCACT CACAGTCGCA TCATAATCCT CTCTCAAGGA CTTCAAACTC TACTCCCACT 11820 

AATAGCTTTT TGATGACTTC TAGCAAGCCT CGCTAACCTC GCCTTACCCC CCACTATTAA 11880 

CCTACTGGGA GAACTCTCTG TG€TAGTAAC CACGTTCTCC TGATCAAATA TCACTCTCCT 11940 

ACTTACAGGA CTCAACATAC TAGTCACAGC CCTATACTCC CTCTACATAT TTACCACAAC 12000 

ACAATGGGGC TCACTCACCC ACCACATTAA CAACATAAAA CCCTCATTCA CACGAGAAAA 12060 

CACCCTCATG TTCATACACC TATCCCCCAT TCTCCTCCTA TCCCTCAACC CCGACATCAT 12120 

TACCGGGTTT TCCTCTTGTA AATATAGTTT AACCAAAACA TCAGATTGTG AATCTGACAA 12180 

CAGAGGCTTA CGACCCCTTA TTTACCGAGA AAGCTCACAA GAACTGCTAA CTCATGCCCC 12240 

CATGTCTAAC AACATGGOT TCTCAACTTT TAAAGGATAA CAGCTATCCA TTGGTCTTAG 12300 

GCCCCAAAAA TTTTGGTGCA ACTCCAAATA AAAGTAATAA CCATGCACAC TACTATAACC 12360 

ACCCTAACCC TGACTTCOT AATTCCCCCC ATCCTTACCA CCCTCGTTAA CCCTAACAAA 12420 

AAAAACTCAT ACCCCCATTA TGTAAAATCC ATTGTCGCAT CCACCTTTAT TATCAGTCTC 12480 

TTCCCCACAA CAATATTCAT GTGCCTAGAC CAAGAAGTTA TTATCTCGAA CTGACACTGA 12540 

GCCACAACCC AAACAACCCA GCTCTCCCTA AGCTTCAAAC TAGACTACTT CTCCATAATA 12600 

TTCATCCCTG TAGCATTGTT CGTTACATGG TCCATCATAG AATTCTCACT GTGATATATA 12660 

AACTCAGACC CAAACATTAA TCAGTTCTTC AAATATCTAC TCATCTTCCT AATTACCATA 12720 

CTAATCTTAG TTACCGCTAA CAACCTATTC CAACTGTTCA TCGGCTGAGA GGGCGTAGGA 12780 

ATTATATCCT TCTTGCTCAT CAGTTGATGA TACGCCCGAG CAGATGCCAA CACAGCAGCC 12840 

ATTCAAGCAA TCCTATACAA CCGTATCGGC GATATCGGTT TCATCCTCGC CTTAGCATGA 12900 

TTTATCCTAC ACTCCAACTC ATGAGACCCA CAACAAATAG CCCTTCTAAA CGCTAATCCA 12960 

AGCCTCACCC CACTACTAGG CCTCCTCCTA GCAGCAGCAG GCAAATCAGC CCAATTAGGT 13020 

CTCCACCCCT GACTCCCCTC AGCCATAGAA GGCCCCACCC CAGTCTCAGC CCTACTCCAC 13080 

TCAAGCACTA TAGTTGTAGC AGGAATCTTC TTACTCATCC GCTTCCACCC CCTAGCAGAA 13140 
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AATAGCCCAC TAATCCAAAC TCTAACACTA TGCTTAGGCG CTATCACCAC TCTGTTCGCA 13200 

GCAGTCTGCG CCCTTACACA AAATGACATC AAAAAAATCG TAGCCTTCTC CACTTCAAGT 13260 

CAACTAGGAC TCATAATAGT TACAATCGGC ATCAACCAAC CACACCTAGC ATTCCTGCAC 13320 

ATCTGTACCC ACGCCTTCTT CAAAGCCATA CTATTTATGT GCTCCGGGTC CATCATCCAC 13380 

AACCTTAACA ATGAACAAGA TATTCGAAAA ATAGGAGGAC TACTCAAAAC CATACCTCTC 13440 

ACTTCAACCT CCCTCACCAT TGGCAGCCTA GCATTAGCAG GAATACCTTT CCTCACAGGT 13500 

TTCTACTCCA AAGACCACAT CATCGAAACC GCAAACATAT CATACACAAA CGCCTGAGCC 13560 

CTATCTATTA CTCTCATCGC TACCTCCCTG ACAAGCGCCT ATAGCACTCG AATAATTCTT 13620 

CTCACCCTAA CAGGTCAACC TCGCTTCCCC ACCCTTACTA ACATTAACGA AAATAACCCC 13680 

ACCCTACTAA ACCCCATTAA AGGCCTGGCA GCCGGAAGCC TATTCGCAGG ATTTCTCATT 13740 

ACTAACAACA TTTCCCCCGC ATCCCCCTTC CAAACAACAA TCCCCCTCTA CCTAAAACTC 13800 

ACAGCCCTCG CTGTCACTTT CCTAGGACTT CTAACAGCCC TAGACCTCAA CTACCTAACC 13860 

AACAAACTTA AAATAAAATC CCCACTATGC ACATTTTATT TCTCCAACAT ACTCGGATTC 13920 

TACCCTAGCA TCACACACCG CACAATCCCC TATCTAGGCC TTCTTACGAG CCAAAACCTG 13980 

CCCCTACTCC TCCTAGACCT AACCTGACTA GAAAAGCTAT TACCTAAAAC AATTTCACAG 14040 

CACCAAATCT CCACCTCCAT CATCACCTCA ACCCAAAAAG GCATAATTAA ACTTTACTTC 14100 

CTCTCTTTCT TCTTCCCACT CATCCTAACC CTACTCCTAA TCACATAACC TATTCCCCCG 14160 

AGCAATCTCA ATTACAATAT ATACACCAAC AAACAATGGT CAACCAGTAA CTACTACTAA 14220 

TCAACGCCCA TAATCATACA AAGCCCCCGC ACCAATAGGA TCCTCCCGAA TGAACCCTGA 14280 

CCCCTCTCCT TCATAAATTA TTCAGCTTCC TACACTATTA AAGTTTACCA CAACCACCAC 14340 

CCCATCATAC TCTTTCACCC ACAGGACGAA TCCTACCTCC ATCGCTAACC CCACTAAAAC 14400 

AaCACCAAG ACCTCAACCC CTGACCCCCA TGCCTCAGGA TACTCCTCAA TAGCCATCGC 14460 

TGTAGTATAT CCAAAGACAA CCATCATTCC CCCTAAATAA ATTAAAAAAA CTATTAAACC 14520 

CATATAACCT CCCCCAAAAT TCAGAATAAT AACACACCCG ACCACACCGC TAACAATCAA 14580 

TACTAAACCC CCATAAATAG GAGAAGGCTT AGAAGAAAAC CCCACAAACC CCATTACTAA 14640 

ACCCACACTC AACAGAAACA AAGCATACAT CATTATTCTC GCACGGACTA CAACCACGAC 14700 

CAATGATATG AAAAACCATC GTTGTATTTC AACTACAAGA ACACCAATGA CCCCAATACG 14760 

CAAAATTAAC CCCCTAATAA AATTAATTAA CCACTCATTC ATCGACCTCC CCACCCCATC 14820 

CAACATCTCC GCATGATGAA ACTTCGGCTC ACTCCTTGGC GCCTGCCTGA TCCTCCAAAT 14880 

CACCACAGGA CTATTCCTAG CCATGCACTA CTCACCAGAC GCCTCAACCG CCTTTTCATC 14940 

AATCGCCCAC ATCACTCGAG ACGTAAATTA TGGCTGAATC ATCCGCTACC TTCACGCCAA 15000 

TGGCGCCTCA ATATTCTTTA TCTGCCTCTT CCTACACATC GGGCGAGGCC TATATTACGG 15060 

ATCATTTCTC TACTCAGAAA CCTGAAACAT CGGCATTATC CTCCTGCTTG CAACTATAGC 15120 

AACAGCCTTC ATAGGCTATG TCCTCCCGTG AGGCCAAATA TCATTCTGAG GGGCCACAGT 15180 

AATTACAAAC TTACTATCCG CCATCCCATA CATTGGGACA GACCTAGTTC AATGAATCTG 15240 

AGGAGGCTAC TCAGTAGACA GTCCCACCCT CACACGATTC TTTACCTTTC ACTTCATCTT 15300 

GCCCTTCATT ATTGCAGCCC TAGCAACACT CCACCTCCTA TTCTTGCACG AAACGGGATC 15360 

AAACAACCCC CTAGGAATCA CCTCCCATTC CGATAAAATC ACCTTCCACC CTTACTACAC 15420 

AATCAAAGAC GCCCTCGGCT TACTTCTCTT CCTTCTCTCC TTAATGACAT TAACACTATT 15480 

CTCACCAGAC CTCCTAGGCG ACCCAGACAA TTATACCCTA GCCAACCCCT TAAACACCCC 15540 

TCCCCACATC AAGCCCGAAT GATATTTCCT ATTCGCCTAC ACAATTCTCC GATCCGTCCC 15600 

TAACAAACTA GGAGGCGTCC TTGCCCTATT ACTATCCATC CTCATCCTAG CAATAATCCC 15660 

CATCCTCCAT ATATCCAAAC AACAAAGCAT AATATTTCGC CCACTAAGCC AATCACTTTA 15720 

TTGACTCCTA GCCGCAGACC TCCTCATTCT AACCTGAATC GGAGGACAAC CAGTAAGCTA 15780 

CCCTTTTACC ATCATTGGAC AAGTAGCATC CGTACTATAC TTCACAACAA TCCTAATCCT 15840 

AATACCAACT ATCTCCCTAA TTGAAAACAA AATACTCAAA TGGGCCTGTC CTTGTAGTAT 15900 

AAACTAATAC ACCAGTCTTG TAAACCGGAG ATGAAAACCT TTTTCCAAGG ACAAATCAGA 15960 

GAAAAAGTCT TTAACTCCAC CATTAGCACC CAAAGCTAAG ATTCTAATTT AAACTATTCT 16020 

CTGTTCTTTC ATGGGGAAGC AGATTTGGGT ACCACCCAAG TATTGACTCA CCCATCAACA 16080 

ACCGCTATGT ATTTCGTACA TTACTGCCAG CCACCATGAA TATTGTACGG TACCATAAAT 16140 
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ACTTGACCAC CTGTAGTACA TAAAAACCCA 
CAAGCAAGTA CAGCAATCAA CCCTCAACTA 
CCTCACCCAC TAGGATACCA ACAAACCTAC 
CATTTACCGT ACATAGCACA TTACAGTCAA 
TCAGATAGGG GTCCCTTGAC CACCATCCTC 
ACTCTCCTCG CTCCGGGCCC ATAACACTTG 
CTGGTTCCTA CTTCAGGGTC ATAAAGCCTA 
ATCACGATG 

mm* : 5 

: 16569 

m<o& : 

A) 



ATCCACATCA AAACCCCCTC CCCATGCTTA 
TCACACATCA ACTGCAACTC CAAAGCCACC 
CCACCCTTAA CAGTACATAG TACATAAAGC 
ATCCCTTCTC GTCCCCATGG ATGACCCCCC 
CGTGAAATCA ATATCCCGCA CAAGAGTGCT 
GGGGTAGCTA AAGTGAACTG TATCCGACAT 
AATAGCCCAC ACGTTCCCCT TAAATAAGAC 
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16200 
16260 
16320 
16380 
16440 
16500 
16560 
16569 
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GATCACAGGT 


CTATCACCCT 


ATTAACCACT 


CACGGGAGCT 


CTCCATGCAT 


TTGGTATTTT 


60 


CGTCTGGGGG 


GTATGCACGC 


GATAGCATTG 


CGAGACGCTG 


GAGCCGGAGC 


ACCCTATGTC 


120 


GCAGTATCTG 


TCTTTGATTC 


CTGCCTCATC 


CTATTATTTA 


TCGCACCTAC 


GTTCAATATT 


180 


ACAGGCGAAC 


ATACTTACTA 


AAGTGTGTTA 


ATTAATTAAT 


GCTTGTAGGA 


CATAATAATA 


240 


ACAATTGAAT 


GTCTGCAGAG 


CCACTTTCCA 


CACAGACATC 


ATAACAAAAA 


ATTTCCACCA 


300 


AACCCCCCCT 


CCCCCGCTTC 


TGGCCACAGC 


ACTTAAACAC 


ATCTCTGCCA 


AACCCCAAAA 


360 


ACAAAGAACC 


CTAACACCAG 


CCTAACCAGA 


TTTCAAATTT 


TATCTTTTGG 


CGGTATGCAC 


420 


TTTTAACAGT 


CACCCCCCAA 


CTAACACATT 


ATTTTCCCCT 


CCCAaCCCA 


TACTACTAAT 


480 


CTCATCAATA 


CAACCCCCGC 


CCATCCTACC 


CAGCACACAC 


ACACCGCTGC 


TAACCCCATA 


540 


CCCCGAACCA 


ACCAAACCCC 


AAAGACACCC 


CCCACAGTTT 


ATGTAGCTTA 


CCTCCTCAAA 


600 


GCAATACACT 


GAAAATGTTT 


AGACGGGCTC 


ACATCACCCC 


ATAAACAAAT 


AGGTTTGGTC 


660 


CTAGCCTTTC 


TATTAGCTCT 


TAGTAAGATT 


ACACATGCAA 


GCATCCCCGT 


TCCAGTGAGT 


720 


TCACCCTCTA 


AATCACCACG 


ATCAAAAGGA 


ACAAGCATCA 


AGCACGCAGC 


AATGCAGCTC 


780 


AAAACGCTTA 


GCCTAGCCAC 


ACCCCCACGG 


GAAACAGCAG 


TGATTAACCT 


TTAGCAATAA 


840 


ACGAAAGTTT 


AACTAAGCTA 


TACTAACCCC 


AGGGTTGGTC 


AATTTCGTGC 


CAGCCACCGC 


900 


GGTCACACGA 


TTAACCCAAG 


TCAATAGAAG 


CCGGCGTAAA 


GAGTGTTTTA 


GATCACCCCC 


960 


TCCCCAATAA 


AGCTAAAACT 


CACCTGAGTT 


GTAAAAAACT 


CCAGTTGACA 


CAAAATAGAC 


1020 


TACGAAAGTG 


GCTTTAACAT 


ATCTGAACAC 


ACAATAGCTA 


AGACCCAAAC 


TGGGATTAGA 


1080 


TACCCCACTA 


TGCTTAGCCC 


TAAACCTCAA 


CAGTTAAATC 


AACAAAACTG 


CTCGCCAGAA 


1140 


CACTACGAGC 


CACAGCTTAA 


AACTCAAAGG 


ACCTGGCGGT 


GCTTCATATC 


CaCTAGAGG 


1200 


AGCCTGTTCT 


GTAATCGATA 


AACCCCGATC 


AACCTCACCA 


CCTCTTGCTC 


AGCCTATATA 


1260 


CCGCCATCTT 


CAGCAAACCC 


TGATGAAGGC 


TACAAAGTAA 


GCGCAAGTAC 


CCACGTAAAG 


1320 


ACGTTAGGTC 


AAGGTGTAGC 


CCATGAGGTG 


GCAAGAAATG 


GGCTACATTT 


TCTACCCCAG 


1380 


AAAACTACGA 


TAGCCCTTAT 


GAAACTTAAG 


GGTCGAAGGT 


GGATTTAGCA 


GTAAACTAAG 


1440 


AGTAGAGTGC 


TTAGTTGAAC 


AGGGCCCTGA 


AGCGCGTACA 


CACCGCCCGT 


CACCCTCCTC 


1500 


AAGTATACTT 


CAAAGGACAT 


TTAACTAAAA 


CCCCTACGCA 


TTTATATAGA 


GGAGACAAGT 


1560 


CGTAACATGG 


TAAGTGTACT 


GGAAAGTGCA 


CTTGGACGAA 


CCAGAGTGTA 


GCTTAACACA 


1620 


AAGCACCCAA 


CTTACACTTA 


GGAGATTTCA 


ACTTAACTTG 


ACCGCTCTGA 


GCTAAACCTA 


1680 


GCCCCAAACC 


CACTCCACCT 


TACTACCAGA 


CAACCTTAGC 


CAAACCATTT 


ACCCAAATAA 


1740 


AGTATAGGCG 


ATAGAAATTG 


AAACCTGGCG 


CAATAGATAT 


AGTACCGCAA 


GGGAAAGATG 


1800 


AAAAATTATA 


ACCAAGCATA 


ATATAGCAAG 


GACTAACCCC 


TATACCTTCT 


GCATAATGAA 


1860 


TTAACTAGAA 


ATAACTTTGC 


AAGGAGAGCC 


AAAGCTAAGA 


CCCCCGAAAC 


CAGACGAGCT 


1920 


ACCTAAGAAC 


AGCTAAAAGA 


GCACACCCGT 


CTATGTAGCA 


AAATAGTGGG 


AAGATTTATA 


1980 


GGTAGAGGCG 


ACAAACCTAC 


CGAGCCTGGT 


GATAGCTGGT 


TGTCCAAGAT 


AGAATCTTAG 


2040 
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TTCAACTTTA AATTTGCCCA CAGAACCCTC TAAATCCCCT TGTAAATTTA ACTGTTAGTC 2100 

CAAAGAGGAA CAGCTCTTTG GACACTAGGA AAAAACCTTG TAGAGAGAGT AAAAAATTTA 2160 

ACACCCATAG TAGGCCTAAA AGCAGCCACC AATTAAGAAA GCGTTCAAGC TCAACACCCA 2220 

CTACCTAAAA AATCCCAAAC ATATAACTGA ACTCCTCACA CCCAATTGGA CCAATCTATC 2280 

ACCCTATAGA AGAACTAATG TTAGTATAAG TAACATGAAA ACATTCTCCT CCGCATAAGC 2340 

CTGCGTCAGA TTAAAACACT GAACTGACAA TTAACAGCCC AATATCTACA ATCAACCAAC 2400 

AAGTCATTAT TACCCTCACT GTCAACCCAA CACAGGCATG CTCATAAGGA AAGGTTAAAA 2460 

AAAGTAAAAG GAACTCGGCA AATCTTACCC CGCCTGTTTA CCAAAAACAT CACCTCTAGC 2520 

ATCACCAGTA TTAGAGGCAC CGCCTGCCCA GTGACACATG TTTAACGGCC GCGGTACCCT 2580 

AACCGTGCAA AGGTAGCATA ATCACTTGTT CCTTAAATAG GGACCTGTAT GAATGGCTCC 2640 

ACGAGGGTTC AGCTGTCTCT TACTTTTAAC CAGTGAAATT GACCTGCCCG TGAAGAGGCG 2700 

GGCATAACAC AGCAAGACGA GAAGACCCTA TGGAGCTTTA ATTTATTAAT GCAAACAGTA 2760 

CCTAACAAAC CCACAGGTCC TAAACTACCA AACCTGCATT AAAAATTTCG GTTGGGGCGA 2820 

CCTCGGAGCA GAACCCAACC TCCGAGCAGT- ACATGCTAAG ACTTCACCAG TCAAAGCGAA 2880 

CTACTATACT CAATTGATCC AATAACTTGA CCAACGGAAC AAGTTACCCT AGGGATAACA 2940 

GCGCAATCCT ATTCTAGAGT CCATATCAAC AATAGGGTTT ACGACCTCGA TGTTGGATCA 3000 

GGACATCCCG ATGGTGCAGC CGCTATTAAA GGTTCGTTTG TTCAACGATT AAAGTCCTAC 3060 

GTGATCTGAG TTCAGACCGG AGTAATCCAG GTCGGTTTCT ATCTACCTTC AAATTCCTCC 3120 

CTGTACGAAA GGACAAGAGA AATAAGGCCT ACTTCACAAA GCGCCTTCCC CCGTAAATGA 3180 

TATCATCTCA ACTTAGTATT ATACCCACAC CCACCCAAGA ACAGGGTTTG TTAAGATGGC 3240 

AGGGCCCGGT AATCGCATAA AACTTAAAAC TTTACAGTCA GAGGTTCAAT TCCTCnm 3300 

AACAACATAC CCATGGCCAA CCTCCTACTC CTCATTGTAC CCATTCTAAT CGCAATGGCA 3360 

TTCCTAATGC TTACCGAACG AAAAATTCTA GGCTATATAC AACTACGCAA AGGCCCCAAC 3420 

GTTGTGGGCC CCTACGGGCT ACTACAACCC TTCGCTGACG CCATAAAACT CTTCACCAAA 3480 

GAGCCCCTAA AACCCGCCAC ATCTACCATC ACCCTCTACA TCACCGCCCC GACCTTAGCT 3540 

CTCACCATCG CTCTTCTACT ATGAACCCCC CTCCCCATAC CCAACCCCCT GGTCAACCTC 3600 

AACCTAGGCC TCCTATTTAT TCTAGCCACC TCTAGCCTAG CCGITTACTC AATCCTCTGA 3660 

TCAGGGTGAG CATCAAACTC AAACTACGCC CTGATCGGCG CACTGCGAGC AGTAGCCCAA 3720 

ACAATCTCAT ATGAAGTCAC CCTAGCCATC ATTCTACTAT CAACATTACT AATAAGTGGC 3780 " 

TCCTTTAACC TCTCCACCCT TATCACAACA CAAGAACACC TCTGATTACT CaGCCATCA 3840 

TGACCCTTGG CCATAATATG ATTTATCTCC ACACTAGCAG AGACCAACCG AACCCCCTTC 3900 

GACCTTGCCG AAGGGGAGTC CGAACTAGTC TCAGGCTTCA ACATCGAATA CGCCGCAGGC 3960 

CCCTTCGCCC TATTCTTCAT AGCCGAATAC ACAAACATTA TTATAATAAA CACCCTCACC 4020 

ACTACAATCT TCCTAGGAAC AACATATGAC GCACTCTCCC CTGAACTCTA CACAACATAT 4080 

TTTGTCACCA AGACCCTACT TCTAACCTCC CTGTTCTTAT GAATTCGAAC AGCATACCCC 4140 

CGATTCCGCT ACGACCAACT CATACACCTC CTATGAAAAA ACTTCCTACC ACTCACCCTA 4200 

GCATTACTTA TATGATATGT CTCCATACCC ATTACAATCT CCAGCATTCC CCCTCAAACC 4260 

TAAGAAATAT GTCTGATAAA AGAGTTACTT TGATAGAGTA AATAATAGGA GCTTAAACCC 4320 

CCTTATTTCT AGGACTATGA GAATCGAACC CATCCCTGAG AATCCAAAAT TCTCCGTGCC 4380 

ACCTATCACA CCCCATCCTA AAGTAAGGTC AGCTAAATAA GCTATCGGGC CCATACCCGG 4440 

AAAATGTTGG TTATACCCTT CCCGTACTAA TTAATCCCCT GGCCCAACCC GTCATCTACT 4500 

CTACCATCTT TGCAGGCACA CTCATCACAG CGCTAAGCTC GCACTGATTT TTTACCTGAG 4560 

TAGGCCTAGA AATAAACATG CTAGCTTTTA TTCCAGTTCT AACCAAAAAA ATAAACCCTC 4620 

GTTCCACAGA AGCTGCCATC AAGTATTTCC TCACGCAAGC AACCGCATCC ATAATCCTTC 4680 

TAATAGCTAT CCTCTTCAAC AATATACTCT CCGGACAATG AACCATAACC AATACTACCA 4740 

ATCAATACTC ATCATTAATA ATCATAATAG CTATAGCAAT AAAACTAGGA ATAGCCCCCT 4800 

TTCACTTCTG AGTCCCAGAG GTTACCCAAG GCACCCCTCT GACATCCGGC CTGCTTCTTC 4860 

TCACATGACA AAAACTAGCC CCCATCTCAA TCATATACCA AATCTCTCCC TCACTAAACG 4920 

TAAGCCTTCT CCTCACTCTC TCAATCTTAT CCATCATAGC AGGCAGTTGA GGTGGATTAA 4980 

ACCAGACCCA GCTACGCAAA ATCTTAGCAT ACTCCTCAAT TACCCACATA GGATGAATAA 5040 
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TAGCAGTTCT ACCGTACAAC CCTAACATAA CCATTCTTAA TTTAACTATT TATATTATCC 5100 

TAACTACTAC CGCATTCCTA CTACTCAACT TAAACTCCAG CACCACGACC CTACTACTAT 5160 

CTCGCACCTG AAACAAGCTA ACATGACTAA CACCCTTAAT TCCATCCACC CTCCTCTCCC 5220 

TAGGAGGCCT GCCCCCGCTA ACCGGCTTTT TGCCCAAATG GGGCATTATC GAAGAATTCA 5280 

CAAAAAACAA TAGCCTCATC ATCCCCACCA TCATAGCCAC CATCACCCTC CTTAACCTCT 5340 

ACTTCTACCT ACGCCTAATC TACTCCACCT CAATCACACT ACTCCCCATA TCTAACAACG 5400 

TAAAAATAAA ATGACAGTTT GAACATACAA AACCCACCCC ATTCCTCCCC ACACTCATCG 5460 

CCCTTACCAC GCTACTCCTA CCTATCTCCC CTTTTATACT AATAATCTTA TAGAAATTTA 5520 

GGTTAAATAC AGACCAAGAG CCTTCAAAGC CCTCAGTAAG TTGCAATACT TAATTTCTGT 5580 

AACAGCTAAG GACTGCAAAA CCCCAaCTG CATCAACTGA ACGCAAATCA GCCACTTTAA 5640 

TTAAGCTAAG CCCTTACTAG ACCAATGGGA CTTAAACCCA CAAACACTTA GTTAACAGCT 5700 

AAGCACCCTA ATCAACTGGC TTCAATCTAC TTCTCCCGCC GCCGGGAAAA AAGGCGGGAG 5760 

AAGCCCCGGC AGGTTTGAAG CTGCTTCTTC GAATTTGCAA f TCAATATGA AAATCACCTC 5820 

GGAGCTGGTA AAAAGAGGCC TAACCCCTGT CTTTAGATTT ACAGTCCAAT GCTTCACTCA 5880 

GCCATTTTAC CTCACCCCCA CTGATGTTCG CCGACCGTTG ACTATTCTCT ACAAACCACA 5940 

AAGACATTGG AACACTATAC CTATTATTCG GCGCATGAGC TGGAGTCCTA GGCACAGCTC 6000 

TAAGCCTCCT TATTCGAGCC GAGCTGGGCC AGCCAGGCAA CCTTCTAGGT AACGACCACA 6060 

TCTACAACGT TATCGTCACA GCCCATGCAT TTGTAATAAT CTTCTTCATA GTAATACCCA 6120 

TCATAATCGG AGGCTTTGGC AACTGACTAG TTCCCCTAAT AATCGGTGCC CCCGATATGG 6180 

CGTTTCCCCG CATAAACAAC ATAAGCTTCT GACTCTTACC TCCCTCTCTC CTACTCCTGC 6240 

TCGCATCTGC TATAGTGGAG GCCGGAGCAG GAACAGGTTG AACAGTCTAC CCTCCCTTAG 6300 

CAGGGAACTA CTCCCACCCT GGAGCCTCCG TAGACCTAAC CATCTTCTCC TTACACCTAG 6360 

CAGGTGTCTC CTCTATCTTA GGGGCCATCA ATTTCATCAC AACAATTATC AATATAAAAC 6420 

CCCCTGCCAT AACCCAATAC CAAACGCCCC TCTTCGTCTG ATCCGTCCTA ATCACAGCAG 6480 

TCCTACTTCT CCTATCTCTC CCAGTCCTAG CTGCTGGCAT CACTATACTA CTAACAGACC 6540 

GCAACCTCAA CACCACCTTC TTCGACCCCG CCGGAGGAGG AGACCCCATT CTATACCAAC 6600 

ACCTATTCTG ATTTTTCGGT CACCCTGAAG TTTATATTCT TATCCTACCA GGCTTCGGAA 6660 

TAATCTCCCA TATTGTAACT TACTACTCCG GAAAAAAAGA ACCATTTGGA TACATAGGTA 6720 

TGGTCTGAGC TATGATATCA ATTGGCTTCC TAGGGTTTAT CGTGTGAGCA CACCATATAT 6780 

TTACAGTAGG AATAGACGTA GACACACGAG CATATTTCAC CTCCGCTACC ATAATCATCG 6840 

CTATCCCCAC CGGCGTCAAA GTATTTAGCT GACTCGCCAC ACTCCACGGA AGCAATATGA 6900 

AATGATCTGC TGCAGTGCTC TGAGCCCTAG GATTCATCTT TCTTTTCACC GTAGGTGGCC 6960 

TGACTGGCAT TGTATTAGCA AACTCATCAC TAGACATCGT ACTACACGAC ACGTACTACG 7020 

TTGTAGCCCA CTTCCACTAT GTCCTATCAA TAGGAGCTGT ATTTGCCATC ATAGGAGGCT 7080 

TCATTCACTG ATTTCCCCTA TTCTCAGGCT ACACCCTAGA CCAAACCTAC GCCAAAATCC 7140 

ATTTCACTAT CATATTCATC GGCGTAAATC TAACTTTCTT CCCACAACAC TTTCTCGG(X 7200 

TATCCGGAAT GCCCCGACGT TACTCGGACT ACCCCGATGC ATACACCACA TGAAACATCC 7260 

TATCATCTGT AGGCTCATTC ATTTCTCTAA CAGCAGTAAT ATTAATAATT TTCATGATTT 7320 

GAGAAGCCTT CGCTTCGAAG CGAAAAGTCC TAATAGTAGA AGAACCCTCC ATAAACCTGG 7380 

AGTGACTATA TGGATGCCCC CCACCCTACC ACACATTCGA AGAACCCGTA TACATAAAAT 7440 

CTAGACAAAA AAGGAAGGAA TCGAACCCCC CAAAGCTGGT TTCAAGCCAA CCCCATGGCC 7500 

TCCATGACTT TTTCAAAAAG GTATTAGAAA AACCATTTCA TAACTTTGTC AAAGTTAAAT 7560 

TATAGGCTAA ATCCTATATA TCTTAATGGC ACATGCAGCG CAAGTAGGTC TACAAGACGC 7620 

TACTTCCCCT ATCATAGAAG AGCTTATCAC CTTTCATGAT CACGCCCTCA TAATCATTTT 7680 

CCTTATCTGC TTCCTAGTCC TGTATGCCCT TTTCCTAACA CTCACAACAA AACTAACTAA 7740 

TACTAACATC TCAGACGCTC AGGAAATAGA AACCGTCTGA ACTATCCTGC CCGCCATCAT 7800 

CCTAGTCCTC ATCGCCCTCC CATCCCTACG CATCCTTTAC ATAACAGACG AGGTCAACGA 7860 

TCCCTCCCTT ACCATCAAAT CAATTGGCCA CCAATGGTAC TGAACCTACG AGTACACCGA 7920 

CTACGGCGGA CTAATCTTCA ACTCCTACAT ACTTCCCCCA TTATTCCTAG AACCAGGCGA 7980 

CCTGCGACTC CTTGACGTTG ACAATCGAGT AGTACTCCCG ATTGAAGCCC CCATTCGTAT 8040 
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AATAATTACA TCACAAGACG TCTTGCACTC ATGAGCTGTC CCCACATTAG GCTTAAAAAC 
AGATGCAATT CCCGGACGTC TAAACCAAAC CACTTTCACC GCTACACGAC CGGGGGTATA 
CTACGGTCAA TGCTCTGAAA TCTGTGGAGC AAACCACAGT TTCATGCCCA TCGTCCTAGA 
ATTAATTCCC CTAAAAATCT TTGAAATAGG GCCCGTATTT ACCCTATAGC ACCCCCTCTA 
CCCCCTCTAG AGCCCACTGT AAAGCTAACT TAGCATTAAC CTTTTAAGTT AAAGATTAAG 
AGAACCAACA CCTCTTTACA GTGAAATGCC CCAACTAAAT ACTACCGTAT GGCCCACCAT 
AATTACCCCC ATACTCCTTA CACTATTCCT CATCACCCAA CTAAAAATAT TAAACACAAA 
CTACCACCTA CCTCCCTCAC CAAAGCCCAT AAAAATAAAA AATTATAACA AACCCTGAGA 
ACCAAAATGA ACGAAAATCT GTTCGCTTCA TTCATTGCCC CCACAATCCT AGGCCTACCC 
GCCGCAGTAC TGATCATTCT ATTTCCCCCT CTATTGATCC CCACCTCCAA ATATCTCATC 
AACAACCGAC TAATCACCAC CCAACAATGA CTAATCAAAC TAACCTCAAA ACAAATGATA 
ACCATACACA ACACTAAAGG ACGAACCTGA TCTCTTATAC TAGTATCCTT AATCATTTTT 
ATTGCCACAA CTAACCTCCT CGGACTCCTG CCTCACTCAT TTACACCAAC CACCCAACTA 
TCTATAAACC TAGCCATGGC CATCCCCTTA TGAGCGGGCA CAGTGATTAT AGGCTTTCGC 
TCTAAGATTA AAAATGCCCT AGCCCACTTC TTACCACAAG GCACACCTAC ACCCCTTATC 
CCCATACTAG TTATTATCGA AACCATCAGC CTACTCATTC AACCAATAGC CCTGGCCGTA 
CGCCTAACCG CTAACATTAC TGCAGGCCAC CTACTCATGC ACCTAATTGG AAGCGCCACC 
CTAGCAATAT CAACCATTAA CCTTCCCTCT ACACTTATCA TCTTCACAAT TCTAATTCTA 
CTGACTATCC TAGAAATCGC TGTCGCCTTA ATCCAAGCCT ACGTTTTCAC ACTTCTAGTA 
AGCCTCTACC TGCACGACAA CACATAATGA CCCACCAATC ACATGCCTAT CATATAGTAA 
AACCCAGCCC ATGACCCCTA ACAGGGGCCC TCTCAGCCCT CCTAATGACC TCCGGCCTAG 
CCATGTGATT TCACTTCCAC TCCATAACGC TCCTCATACT AGGCCTACTA ACCAACACAC 
TAACCATATA CCAATGATGG CGCGATGTAA CACGAGAAAG CACATACCAA GGCCACCACA 
CACCACCTGT CCAAAAAGGC CTTCGATACG GGATAATCCT ATTTATTACC TCAGAAGTTT 
TTTTCTTCGC AGGATTTTTC TGAGCCTTTT ACCACTCCAG CCTAGCCCa ACCCCCCAAT 
TAGGAGGGCA CTGGCCCCGA ACAGGCATCA CCCCGCTAAA TCCCCTAGAA GTCCCACTCC 
TAAACACATC CGTATTACTC GCATCAGGAG TATCAATCAC CTGAGCTCAC CATAGTCTAA 
TAGAAAACAA CCGAAACCAA ATAATTCAAG CACTGCTTAT TACAATTTTA CTGGGTCTCT 
ATTTTACCCT CCTACAAGCC TCAGAGTACT TCGAGTCTCC CTTCACCATT TCCGACGGCA 
TCTACGGCTC AACATTTTTT GTAGCCACAG GCTTCCACGG ACTTCACGTC ATTATTGGCT 
CAACmCCT GACTATCTGC TTCATCCGCC AACTAATATT TCACTTTACA TCCAAACATC 
ACTTTGGCTT CGAAGCCGCC GCCTGATACT GGCATTTTGT AGATGTGGTT TGACTATTTC 
TGTATGTCTC CATCTATTGA TGAGGGTCTT ACTCTTTTAG TATAAATAGT ACCGTTAACT 
TCCAATTAAC TAGTTTTGAC AACATTCAAA AAAGAGTAAT AAACTTCGCC TTAATTTTAA 
TAATCAACAC CCTCCTAGCC TTACTACTAA TAATTATTAC ATTTTGACTA CCACAACTCA 
ACGGCTACAT AGAAAAATCC ACCCCTTACG AGTGCGGCTT CGACCCTATA TCCCCCGCCC 
GCGTCCCTTT CTCCATAAAA TTCTTCTTAG TAGCTATTAC CTTCTTATTA TTTGATCTAG 
AAATTGCCCT CCTTTTACCC CTACCATGAG CCCTACAAAC AACTAACCTG CCACTAATAG 
TTATGTCATC CCTCTTATTA ATCATCATCC TAGCCCTAAG TCTGGCCTAT GAGTGACTAC 
AAAAAGGATT AGACTGAACC GAATTGGTAT ATAGTTTAAA CAAAACGAAT GATTTCGACT 
CATTAAATTA TGATAATCAT ATTTACCAAA TGCCCCTCAT TTACATAAAT ATTATACTAG 
CATTTACCAT CTCACTTCTA GGAATACTAG TATATCGCTC ACACCTCATA TCCTCCCTAC 
TATGCCTAGA AGGAATAATA CTATCGCTGT TCATTATAGC TACTCTCATA ACCCTCAACA 
CCCACTCCCT CTTAGCCAAT ATTGTGCCTA TTGCCATACT AGTCTTTGCC GCCTGCGAAG 
CAGCGGTGGG CCTAGCCCTA CTAGTCTCAA TCTCCAACAC ATATGGCCTA GACTACGTAC 
ATAACCTAAA CCTACTCCAA TGCTAAAACT AATCGTCCCA ACAATTATAT TACTACCACT 
GACATGACTT TCCAAAAAAC ACATAATTTG AATCAACACA ACCACCCACA GCCTAATTAT 
TAGCATCATC CCTCTACTAT TTTTTAACCA AATCAACAAC AACCTATTTA GCTGTTCCCC 
AACCTTTTCC TCCGACCCCC TAACAACCCC CCTCCTAATA CTAACTACCT GACTCCTACC 
CCTCACAATC ATGGCAAGCC AACGCCACTT ATCCAGTGAA CCACTATCAC GAAAAAAACT 
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CTACCTCTCT ATACTAATCT CCCTACAAAT CTCCTTAATT 
ACTAATCATA TTTTATATCT TCTTCGAAAC CACACTTATC 
CCGATGAGGC AACCAGCCAG AACGCCTGAA CGCAGGCACA 
AGTAGGCTCC CTTCCCCTAC TCATCGCACT AATTTACACT 
AAACATTCTA CTACTCACTC TCACTGCCCA AGAACTATCA 
AATATGACTA GCTTACACAA TAGCTTTTAT AGTAAAGATA 
ATGACTCCCT AAAGCCCATG TCGAAGCCCC CATCGCTGGG 
ACTCTTAAAA CTAGGCGGCT ATGGTATAAT ACGCCTCACA 
AAAACACATA GCaACCCCT TCCTTGTACT ATCCCTATGA 
CATCTGCCTA CGACAAACAG ACCTAAAATC GCTCATTGCA 
AGCCCTCGTA GTAACAGCCA TTCTCATCCA AACCCCCTGA 
TCTCATAATC GCCCACGGGC TTACATCCTC ATTACTATTC 
CGAACGCACT CACAGTCGCA TCATAATCCT CTCTCAAGGA 
AATAGCTTTT TGATGACTTC TAGCAAGCCT CGCTAACCTC 
CCTACTGGGA GAACTCTCTG TGCTAGTAAC CACGTTCTCC 
ACTTACAGGA CTCAACATAC TAGTCACAGC CCTATACTCC 
ACAATGGGGC TCACTCACCC ACCACATTAA CAACATAAAA 
CACCCTCATG TTCATACACC TATCCCCCAT TaCCTCCTA 
TACCGGGTTT TCCTCTTGTA AATATAGTTT AACCAAAACA 
CAGAGGCTTA CGACCCCTTA TTTACCGAGA AAGCTCACAA 
CATGTCTAAC AACATGGCTT TCTGAACTTT TAAAGGATAA 
GCCCCAAAAA TTTTGGTGCA ACTCCAAATA AAAGTAATAA 
ACCCTAACCC TGACTTCCCT AATTCCCCCC ATCCTTACCA 
AAAAACTCAT ACCCCCATTA TGTAAAATCC ATTGTCGCAT 
TTCCCCACAA CAATATTCAT GTGCCTAGAC CAAGAAGTTA 
GCCACAACCC AAACAACCCA GCTCTCCCTA AGCTTCAAAC 
TTCATCCCTG TAGCATTGTT CGTTACATGG TCCATCATAG 
AACTCAGACC CAAACATTAA tcagttcttc aaatatctac 
CTAATCTTAG TTACCGCTAA - CAACCTATTC CAACTGTTCA 
ATTATATCCT tcttgctcat CAGTTGATGA tacgcccgag 
ATTCAAGCAA TCCTATACAA CCGTATCGGC GATATCGGTT 
TTTATCCTAC ACTCCAACTC ATGAGACCCA CAACAAATAG 
AGCCTCACCC CACTAaAGG CCTCCTCCTA GCAGCAGCAG 
CTCCACCCCT GACTCCCCTC AGCCATAGAA GGCCCCACCC 
TCAAGCACTA TAGTTGTAGC AGGAATCTTC TTACTCATCC 
AATAGCCCAC TAATCCAAAC TCTAACACTA TGCTTAGGCG 
GCAGTCTGCG CCCTTACACA AAATGACATC AAAAAAATCG 
CAACTAGGAC TCATAATAGT TACAATCGGC ATCAACCAAC 
ATCTGTACCC ACGCCTTCTT CAAAGCCATA CTATTTATGT 
AACCTTAACA ATGAACAAGA TATTCGAAAA ATAGGAGGAC 
ACTTCAACCT CCCTCACCAT TGGCAGCCTA GCATTAGCAG 
TTCTACTCCA AAGACCACAT CATCGAAACC GCAAACATAT 
CTATCTATTA CTCTCATCGC TACCTCCCTG ACAAGCGCCT 
CTCACCCTAA CAGGTCAACC TCGCTTCCCC ACCCTTACTA 
ACCCTACTAA ACCCCATTAA AGGCCTGGCA GCCGGAAGCC 
ACTAACAACA TTTCCCCCGC ATCCCCCTTC CAAACAACAA 
ACAGCCCTCG CTGTCACTTT CCTAGGACTT CTAACAGCCC 
AACAAACTTA AAATAAAATC CCCACTATGC ACATTTTATT 
TACCCTAGCA TCACACACCG CACAATCCCC TATCTAGGCC 
CCCCTACTCC TCCTAGACCT AACCTGACTA GAAAAGCTAT 
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ATAACATTCA 


CAGCCACAGA 


11100 


CCCACCTTGG 


CTATCATCAC 


11160 


TACTTCCTAT 


TCTACACCCT 


11220 


CACAACACCC 


TAGGCTCACT 


11280 


AACTCCTGAG 


CCAATAACTT 


11340 


CCTCTTTACG 


GACTCCACTT 


11400 


TCAATAGTAC 


TTGCCGCAGT 


11460 


CTCATTCTCA 


ACCCCCTGAC 


11520 


GGCATAATTA 


TAACAAGCTC 


11580 


TACTCTTCAA 


TCAGCCACAT 


11640 


AGCTTCACCG 


GCGCAGTCAT 


11700 


TGCCTAGCAA 


ACTCAAACTA 


11760 


CTTCAAACTC 


TACTCCCACT 


11820 


GCCTTACCCC 


CCACTATTAA 


11880 


TGATCAAATA 


TCACTCTCCT 


11940 


CTCTACATAT 


TTACCACAAC 


12000 


CCCTCATTCA 


CACGAGAAAA 


12060 


TCCCTCAACC 


CCGACATCAT 


12120 


TCAGATTGTG 


AATCTGACAA 


12180 


GAACTGCTAA 


CTCATGCCCC 


12240 


CAGCTATCCA 


TTGGTCTTAG 


12300 


CCATGCACAC 


TACTATAACC 


12360 


CCCTCGTTAA 


CCCTAACAAA 


12420 


CCACCTTTAT 


TATCAGTCTC 


12480 


TTATCTCGAA 


CTGACACTGA 


12540 


TAGACTACTT 


CTCCATAATA 


12600 


AATTCTCACT 


GTGATATATA 


12660 


TCATCTTCCT 


AATTACCATA 


12720 


TCGGCTGAGA 


GGGCGTAGGA 


12780 


CAGATGCCAA 


CACAGCAGCC 


12840 


TCATCCTCGC 


CTTAGCATGA 


12900 


CCCTTCTAAA 


CGCTAATCCA 


12960 


GCAAATCAGC 


CCAATTAGGT 


13020 


CAGTCTCAGC 


CCTACTCCAC 


13080 


GCTTCCACCC 


CCTAGCAGAA 


13140 


CTATCACCAC 


TCTGTTCGCA 


13200 


TAGCCTTCTC 


CACTTCAAGT 


13260 


CACACCTAGC 


ATTCCTGCAC 


13320 


GCTCCGGGTC 


CATCATCCAC 


13380 


TACTCAAAAC 


CATACCTCTC 


13440 


GAATACCTTT 


CCTCACAGGT 


13500 


CATACACAAA 


CGCCTGAGCC 


13560 


ATAGCACTCG 


AATAATTCTT 


13620 


ACATTAACGA 


AAATAACCCC 


13680 


TATTCGCAGG 


ATTTCTCATT 


13740 


TCCCCCTCTA 


CCTAAAACTC 


13800 


TAGACCTCAA 


CTACCTAACC 


13860 


TCTCCAACAT 


ACTCGGATTC 


13920 


TTCTTACGAG 


CCAAAACCTG 


13980 


TACaAAAAC 


AATTTCACAG 


14040 
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CACCAAATCT CCACCTCCAT CATCACCTCA ACCCAAAAAG GCATAATTAA ACTTTACTTC 14100 

CTCTCTTTCT TCTTCCCACT CATCCTAACC CTACTCCTAA TCACATAACC TATTCCCCCG 14160 

AGCAATCTCA ATTACAATAT ATACACCAAC AAACAATGGT CAACCAGTAA CTACTACTAA 14220 

TCAACGCCCA TAATCATACA AAGCCCCCGC ACCAATAGGA TCCTCCCGAA TGAACCCTGA 14280 

CCCCTCTCCT TCATAAATTA TTCAGCTTCC TACACTATTA AAGTTTACCA CAACCACCAC 14340 

CCCATCATAC TCTTTCACCC ACAGGACGAA TCCTACCTCC ATCGCTAACC CCACTAAAAC 14400 

ACTCACCAAG ACCTCAACCC CTGACCCCCA TGCCTCAGGA TACTCCTCAA TAGCCATCGC 14460 

TGTAGTATAT CCAAAGACAA CCATCATTCC CCCTAAATAA ATTAAAAAAA CTATTAAACC 14520 

CATATAACCT CCCCCAAAAT TCAGAATAAT AACACACCCG ACCACACCGC TAACAATCAA 14580 

TACTAAACCC CCATAAATAG GAGAAGGCTT AGAAGAAAAC CCCACAAACC CCATTACTAA 14640 

ACCCACACTC AACAGAAACA AAGCATACAT CATTATTCTC GCACGGACTA CAACCACGAC 14700 

CAATGATATG AAAAACCATC GTTGTATTTC AACTACAAGA ACACCAATGA CCCCAATACG 14760 

CAAAATTAAC CCCCTAATAA AATTAATTAA CCACTCATTC ATCGACCTCC CCACCCCATC 14820 

CAACATCTCC GCATGATGAA ACTTCGGCTC ACTCCTTGGC GCCTGCCTGA TCCTCCAAAT 14880 " 

CACCACAGGA CTATTCCTAG CCATGCACTA CTCACCAGAC GCCTCAACCG CCTTTTCATC 14940 

AATCGCCCAC ATCACTCGAG ACGTAAATTA TGGCTGAATC ATCCGCTACC TTCACGCCAA 15000 

TGGCGCCTCA ATATTCTTTA TCTGCCTCTT CCTACACATC GGGCGAGGCC TATATTACGG 15060 

ATCATTTCTC TACTCAGAAA CCTGAAACAT CGGCATTATC CTCCTGCTTG CAACTATAGC 15120 

AACAGCCTTC ATAGGCTATG TCCTCCCGTG AGGCCAAATA TCATTCTGAG GGGCCACAGT 15180 

AATTACAAAC TTACTATCCG CCATCCCATA CATTGGGACA GACCTAGTTC AATGAATCTG 15240 

AGGAGGCTAC TCAGTAGACA GTCCCACCCT CACACGATTC TTTACCTTTC ACTTCATCTT 15300 

GCCCTTCATT ATTGCAGCCC TAGCAACACT CCACCTCCTA TTCTTGCACG AAACGGGATC 15360 

AAACAACCCC CTAGGAATCA CCTCCCATTC CGATAAAATC ACCTTCCACC CTTACTACAC 15420 

AATCAAAGAC GCCCTCGGCT TACTTCTCTT CCTTCTCTCC TTAATGACAT TAACACTATT 15480 

CTCACCAGAC CTCCTAGGCG ACCCAGACAA TTATACCCTA GCCAACCCCT TAAACACCCC 15540 

TCCCCACATC AAGCCCGAAT GATATTTCCT ATTCGCCTAC ACAATTCTCC GATCCGTCCC 15600 

TAACAAACTA GGAGGCGTCC TTGCCCTATT ACTATCCATC CTCATCCTAG CAATAATCCC 15660 

CATCCTCCAT ATATCCAAAC AACAAAGCAT AATATTTCGC CCACTAAGCC AATCACTTTA 15720 

TTGACTCCTA GCCGCAGACC TCCTCATTCT AACCTGAATC GGAGGACAAC CAGTAAGCTA 15780 

CCCITTTACC ATCATTGGAC AAGTAGCATC CGTACTATAC TTCACAACAA TCCTAATCCT 15840 

AATACCAACT ATCTCCCTAA TTGAAAACAA AATACTCAAA TGGGCCTGTC CTTGTAGTAT 15900 

AAACTAATAC ACCAGTCTTG TAAACCGGAG ATGAAAACCT TTTTCCAAGG ACAAATCAGA 15960 

GAAAAAGTCT TTAACTCCAC CATTAGCACC CAAAGCTAAG ATTCTAATTT AAACTATTCT 16020 

CTGTTCTTTC ATGGGGAAGC AGATTTGGGT ACCACCCAAG TATTGACTCA CCCATCAACA 16080 

ACCGCTATGT ATTTCGTACA TTACTGCCAG CCACCATGAA TATTGTACGG TACCATAAAT 16140 

ACTTGACCAC CTGTAGTACA TAAAAACCCA ATCCACATCA AAACCCCCTC CCCATGCTTA 16200 

CAAGCAAGTA CAGCAATCAA CCCTCAACTA TCACACATCA ACTGCAACTC CAAAGCCACC 16260 

CCTCACCCAC TAGGATACCA ACAAACCTAC CCACCCTTAA CAGTACATAG TACATAAAGC 16320 

CATTTACCGT ACATAGCACA TTACAGTCAA ATCCCTTCTC GTCCCCATGG ATGACCCCCC 16380 

TCAGATAGGG GTCCCTTGAC CACCATCCTC CGTGAAATCA ATATCCCGCA CAAGAGTGCT 16440 

ACTCTCCTCG CTCCGGGCCC ATAACACTTG GGGGTAGCTA AAGTGAACTG TATCCGACAT 16500 

CTGGTTCCTA CTTCAGGGTC ATAAAGCCTA AATAGCCCAC ACGTTCCCCT TAAATAAGAC 16560 



ATCACGATG 



16569 



ffi5'J#^:6 
ffi?"J^^$ : 16569 

B.?wm : mm 

E?l0>«H : feOMt 5 hayK!)7DNA OntDN 
A) 



50 



: t b 

: mutation 
^ftttg : 3423. 3426 



( 20 ) 1 -2 2 1 0 7 7 
37 38 

GATCACAGGT CTATCACCCT ATTAACCACT CACGGGAGCT CTCCATGCAT TTGGTATTTT 60 

CGTCTGGGGG GTATGCACGC GATAGCATTG CGAGACGCTG GAGCCGGAGC ACCCTATGTC 120 

GCAGTATCTG TCTTTGATTC CTGCCTCATC CTATTATTTA TCGCACCTAC GTTCAATATT 180 

ACAGGCGAAC ATACTTACTA AAGTGTGTTA ATTAATTAAT GCTTGTAGGA CATAATAATA 240 

ACAATTGAAT GTCTGCACAG CCACTTTCCA CACAGACATC ATAACAAAAA ATTTCCACCA 300 

AACCCCCCCT CCCCCGCTTC TGGCCACAGC ACTTAAACAC ATCTCTGCCA AACCCCAAAA 360 

ACAAAGAACC CTAACACCAG CCTAACCAGA TTTCAAATTT TATCTTTTGG CGGTATGCAC 420 

TTTTAACAGT CACCCCCCAA CTAACACATT ATTTTCCCCT CCCAaCCCA TACTACTAAT 480 

CTCATCAATA CAACCCCCGC CCATCCTACC CAGCACACAC ACACCGCTGC TAACCCCATA 540 

GCCCGAACCA ACCAAACCCC AAAGACACCC CCCACAGTTT ATGTAGCTTA CCTCCTCAAA 600 

GCAATACACT GAAAATGTTT AGACGGGCTC ACATCACCCC ATAAACAAAT AGGTTTGGTC 660 

CTAGCCTTTC TATTAGCTCT TAGTAAGATT ACACATGCAA GCATCCCCGT TCCAGTGAGT 720 

TCACCCTCTA AATCACCACG ATCAAAAGGA ACAAGCATCA AGCACGCAGC AATGCAGCTC 780 

AAAACGCTTA GCCTAGCCAC ACCCCCACGG GAAACAGCAG TGATTAACCT TTAGCAATAA 840 

ACGAAAGTTT AACTAAGCTA TACTAACCCC AGGGTTGGTC AATTTCGTGC CAGCCACCGC 900 

GGTCACACGA TTAACCCAAG TCAATAGAAG CCGGCGTAAA GAGTGTTTTA GATCACCCCC 960 

TCCCCAATAA AGCTAAAACT CACCTGAGTT GTAAAAAACT CCAGTTGACA CAAAATAGAC 1020 

TACGAAAGTG GCTTTAACAT ATCTGAACAC ACAATAGCTA AGACCCAAAC TGGGATTAGA 1080 

TACCCCACTA TGCTTAGCCC TAAACCTCAA CAGTTAAATC AACAAAACTG CTCGCCAGAA 1140 

CACTACGAGC CACAGCTTAA AACTCAAAGG ACCTGGCGGT GCTTCATATC CCTCTAGAGG 1200 

AGCCTGTTCT GTAATCGATA AACCCCGATC AACCTCACCA CCTCTTGCTC AGCCTATATA 1260 

CCGCCATCTT CAGCAAACCC TGATGAAGGC TACAAAGTAA GCGCAAGTAC CCACGTAAAG 1320 

ACGTTAGGTC AAGGTGTAGC CCATGAGGTG GCAAGAAATG GGCTACATTT TGTACCCCAG 1380 

AAAACTACGA TAGCCCTTAT GAAACTTAAG GGTCGAAGGT GGATTTAGCA GTAAACTAAG 1440 

AGTAGAGTGC TTAGTTGAAC AGGGCCCTGA AGCGCGTACA CACCGCCCGT CACCCTCCTC 1500 

AAGTATACTT CAAAGGACAT TTAACTAAAA CCCCTACGCA TTTATATAGA GGAGACAAGT 1560 

CGTAACATGG TAAGTGTACT GGAAAGTGCA CTTGGACGAA CCAGAGTGTA GCTTAACACA 1620 

AAGCACCCAA CTTACACTTA GGAGATTTCA ACTTAACTTG ACCGCTCTGA GCTAAACCTA 1680 

GCCCCAAACC CACTCCACCT TACTACCAGA CAACCTTAGC CAAACCATTT ACCCAAATAA 1740 

AGTATAGGCG ATAGAAATTG AAACCTGGCG CAATAGATAT AGTACCGCAA GGGAAAGATG 1800 

AAAAATTATA ACCAAGCATA ATATAGCAAG GACTAACCCC TATACCTTCT GCATAATGAA 1860 

TTAACTAGAA ATAACTTTGC AAGGAGAGCC AAAGCTAAGA CCCCCGAAAC CAGACGAGCT 1920 

ACCTAAGAAC AGCTAAAAGA GCACACCCGT CTATGTAGCA AAATAGTGGG AAGATTTATA 1980 

GGTAGAGGCG ACAAACCTAC CGAGCCTGGT GATAGCTGGT TGTCCAAGAT AGAATCTTAG 2040 

TTCAACTTTA AATTTGCCCA CAGAACCaC TAAATCCCCT TGTAAATTTA ACTGTTAGTC 2100 

CAAAGAGGAA CAGCTCTTTG GACACTAGGA AAAAACCTTG TAGAGAGAGT AAAAAATTTA 2160 

ACACCCATAG TAGGCCTAAA AGCAGCCACC AATTAAGAAA GCGTTCAAGC TCAACACCCA 2220 

CTACCTAAAA AATCCCAAAC ATATAACTGA ACTCCTCACA CCCAATTGGA CCAATCTATC 2280 

ACCCTATAGA AGAACTAATG TTAGTATAAG TAACATGAAA ACATTCTCCT CCGCATAAGC 2340 

CTGCGTCAGA TTAAAACACT GAACTGACAA TTAACAGCCC AATATCTACA ATCAACCAAC 2400 

AAGTCATTAT TACCCTCACT GTCAACCCAA CACAGGCATG CTCATAAGGA AAGGTTAAAA . 2460 

AAAGTAAAAG GAACTCGGCA AATCTTACCC CGCCTGTTTA CCAAAAACAT CACCTCTAGC 2520 

ATCACCAGTA TTAGAGGCAC CGCCTGCCCA GTGACACATG TTTAACGGCC GCGGTACCCT 2580 

AACCGTGCAA AGGTAGCATA ATCACTTGTT CCTTAAATAG GGACCTGTAT GAATGGCTCC 2640 

ACGAGGGTTC AGCTGTCTCT TACTTTTAAC CAGTGAAATT GACCTGCCCG TGAAGAGGCG 2700 

GGCATAACAC AGCAAGACGA GAAGACCCTA TGGAGCTTTA ATTTATTAAT GCAAACAGTA 2760 

CCTAACAAAC CCACAGGTCC TAAACTACCA AACCTGCATT AAAAATTTCG GTTGGGGCGA 2820 

CCTCGGAGCA GAACCCAACC TCCGAGCAGT ACATGCTAAG ACTTCACCAG TCAAAGCGAA 2880 

CTACTATACT CAATTGATCC AATAACTTGA CCAACGGAAC AAGTTACCCT AGGGATAACA 2940 
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GCGCAATCCT ATTCTAGAGT CCATATCAAC AATAGGGTTT ACGACCTCGA TGTTGGATCA 3000 

GGACATCCCG ATGGTGCAGC CGCTATTAAA GGTTCGTTTG TTCAACGATT AAAGTCCTAC 3060 

GTGATCTGAG TTCAGACCGG AGTAATCCAG GTCGGTTTCT ATCTACCTTC AAATTCCTCC 3120 

CTGTACGAAA GGACAAGAGA AATAAGGCCT ACTTCACAAA GCGCCTTCCC CCGTAAATGA 3180 

TATCATCTCA ACTTAGTATT ATACCCACAC CCACCCAAGA ACAGGGTTTG TTAAGATGGC 3240 

AGAGCCCGGT AATCGCATAA AACTTAAAAC TTTACAGTCA GAGGTTCAAT TCCTCTTCTT 3300 

AACAACATAC CCATGGCCAA CCTCCTACTC CTCATTGTAC CCATTCTAAT CGCAATGGCA 3360 

TTCCTAATGC TTACCGAACG AAAAATTCTA GGCTATATAC AACTACGCAA AGGCCCCAAC 3420 

GTTGTGGGCC CCTACGGGCT ACTACAACCC TTCGCTGACG CCATAAAACT CTTCACCAAA 3480 

GAGCCCCTAA AACCCGCCAC ATCTACCATC ACCCTCTACA TCACCGCCCC GACCTTAGCT 3540 

CTCACCATCG CTCTTCTACT ATGAACCCCC CTCCCCATAC CCAACCCCCT GGTCAACCTC 3600 

AACCTAGGCC TCCTATTTAT TCTAGCCACC TCTAGCCTAG CCGTTTACTC AATCCTCTGA 3660 

TCAGGGTGAG CATCAAACTC AAACTACGCC CTGATCGGCG CACTGCGAGC AGTAGCCCAA 3720 

ACAATCTCAT ATGAAGTCAC CCTAGCCATC ATTCTACTAT CAACATTACT AATAAGTGGC 3780 

TCCTTTAACC TCTCCACCCT TATCACAACA CAAGAACACC TCTGATTACT CCTGCCATCA 3840 

TGACCCTTGG CCATAATATG ATTTATCTCC ACACTAGCAG AGACCAACCG AACCCCCTTC 3900 

GACCTTGCCG AAGGGGAGTC CGAACTAGTC TCAGGCTTCA ACATCGAATA CGCCGCAGGC 3960 

CCCTTCGCCC TATTCTTCAT AGCCGAATAC ACAAACATTA TTATAATAAA CACCCTCACC 4020 

ACTACAATCT TCCTAGGAAC AACATATGAC GCAaCTCCC CTGAACTCTA CACAACATAT 4080 

TTTGTCACCA AGACCCTACT TCTAACCTCC CTGTTCTTAT GAATTCGAAC AGCATACCCC 4140 

CGATTCCGCT ACGACCAACT CATACACCTC CTATGAAAAA ACTTCCTACC ACTCACCCTA 4200 

GCATTACTTA TATGATATGT CTCCATACCC ATTACAATCT CCAGCATTCC CCCTCAAACC 4260 

TAAGAAATAT GTCTGATAAA AGAGTTACTT TGATAGAGTA AATAATAGGA GCTTAAACCC 4320 

CCTTATTTCT AGGACTATGA GAATCGAACC CATCCCTGAG AATCCAAAAT TCTCCGTGCC 4380 

ACCTATCACA CCCCATCCTA AAGTAAGGTC AGCTAAATAA GCTATCGGGC CCATACCCCG 4440 

AAAATGTTGG TTATACCCTT CCCGTACTAA TTAATCCCCT GGCCCAACCC GTCATCTACT 4500 

CTACCATCTT TGCAGGCACA CTCATCACAG CGCTAAGCTC GCACTGATTT TTTACCTGAG 4560 

TAGGCCTAGA AATAAACATG CTAGCTTTTA TTCCAGTTCT AACCAAAAAA ATAAACCCTC 4620 

GTTCCACAGA AGCTGCCATC AAGTATTTCC TCACGCAAGC AACCGCATCC ATAATCCTTC 4680 

TAATAGCTAT CCTCTTCAAC AATATACTCT CCGGACAATG AACCATAACC AATACTACCA 4740 

ATCAATACTC ATCATTAATA ATCATAATAG CTATAGCAAT AAAACTAGGA ATAGCCCCCT 4800 

TTCACTTCTG AGTCCCAGAG GTTACCCAAG GCACCCCTCT GACATCCGGC CTGCTTCTTC 4860 

TCACATGACA AAAACTAGCC CCCATCTCAA TGATATACCA AATCTCTCCC TCACTAAACG 4920 

TAAGCCTTCT CCTCACTCTC TCAATCTTAT CCATCATAGC AGGCAGTTGA GGTGGATTAA 4980 

ACCAGACCCA GCTACGCAAA ATCTTAGCAT ACTCCTCAAT TACCCACATA GGATGAATAA 5040 

TAGCAGTTCT ACCGTACAAC CCTAACATAA CCATTCTTAA TTTAACTATT TATATTATCC 5100 

TAACTACTAC CGCATTCCTA CTACTCAACT TAAACTCCAG CACCACGACC CTACTACTAT 5160 

CTCGCACCTG AAACAAGCTA ACATGACTAA CACCCTTAAT TCCATCCACC CTCCTCTCCC 5220 

TAGGAGGCCT GCCCCCGCTA ACCGGCTTTT TGCCCAAATG GGCCATTATC GAAGAATTCA 5280 

CAAAAAACAA TAGCCTCATC ATCCCCACCA TCATAGCCAC CATCACCCTC CTTAACCTCT 5340 

ACTTCTACCT ACGCCTAATC TACTCCACCT CAATCACACT ACTCCCCATA TCTAACAACG 5400 

TAAAAATAAA ATGACAGTTT GAACATACAA AACCCACCCC ATTCCTCCCC ACACTCATCG 5460 

CCCTTACCAC GCTACTCCTA CCTATCTCCC CTTTTATACT AATAATCTTA TAGAAATTTA 5520 

GGTTAAATAC AGACCAAGAG CCTTCAAAGC CCTCAGTAAG TTGCAATACT TAATTTCTGT 5580 

AACAGCTAAG GACTGCAAAA CCCCACTCTG CATCAACTGA ACGCAAATCA GCCACTTTAA 5640 

TTAAGCTAAG CCCTTACTAG ACCAATGGGA CTTAAACCCA CAAACACTTA GTTAACAGCT 5700 

AAGCACCCTA ATCAACTGGC TTCAATCTAC TTCTCCCGCC GCCGGGAAAA AAGGCGGGAG 5760 

AAGCCCCGGC AGGTTTGAAG CTGCTTCTTC GAATTTGCAA TTCAATATGA AAATCACCTC 5820 

GGAGCTGGTA AAAAGAGGCC TAACCCCTGT CTTTAGATTT ACAGTCCAAT GCTTCACTCA 5880 

GCCATTTTAC CTCACCCCCA CTGATGTTCG CCGACCGTTG ACTATTCTCT ACAAACCACA 5940 
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AAGACATTGG AACACTATAC CTATTATTCG GCGCATGAGC TGGAGTCCTA GGCACAGCTC 6000 

TAAGCCTCCT TATTCGAGCC GAGCTGGGCC AGCCAGGCAA CCTTCTAGGT AACGACCACA 6060 

TCTACAACGT TATCGTCACA GCCCATGCAT TTGTAATAAT CTTCTTCATA GTAATACCCA 6120 

TCATAATCGG AGGCTTTGGC AACTGACTAG TTCCCCTAAT AATCGGTGCC CCCGATATGG 6180 

CGTTTCCCCG CATAAACAAC ATAAGCTTCT GACTCTTACC TCCCTCTCTC CTACTCCTGC 6240 

TCGCATCTGC TATAGT.GGAG GCCGGAGCAG GAACAGGTTG AACAGTCTAC CCTCCCTTAG 6300 

CAGGGAACTA CTCCCACCCT GGAGCCTCCG TAGACCTAAC " CATCTTCTCC TTACACCTAG 6360 

CAGGTGTCTC CTCTATCTTA GGGGCCATCA ATTTCATCAC AACAATTATC AATATAAAAC 6420 

CCCCTGCCAT AACCCAATAC CAAACGCCCC TCTTCGTCTG ATCCGTCCTA ATCACAGCAG 6480 

TCCTACTTCT CCTATCTCTC CCAGTCCTAG CTGCTGGCAT CACTATACTA CTAACAGACC 6540 

GCAACCTCAA CACCACCTTC TTCGACCCCG CCGGAGGAGG AGACCCCATT CTATACCAAC 6600 

ACCTATTCTG ATTTTTCGGT CACCCTGAAG TTTATATTCT TATCCTACCA GGCTTCGGAA 6660 

TAATCTCCCA TATTGTAACT TACTACTCCG GAAAAAAAGA ACCATTTGGA TACATAGGTA 6720 

TGGTCTGAGC TATGATATCA ATTGGCTTCC TAGGGTTTAT CGTGTGAGCA CACCATATAT 6780 

TTACAGTAGG AATAGACGTA GACACACGAG CATATTTCAC CTCCGCTACC ATAATCATCG 6840 

aATCCCCAC CGGCGTCAAA GTATTTAGCT GACTCGCCAC ACTCCACGGA AGCAATATGA 6900 

AATGATCTGC TGCAGTGCTC TGAGCCCTAG GATTCATCTT TCTTTTCACC GTAGGTGGCC 6960 

TGACTGGCAT TGTATTAGCA AACTCATCAC TAGACATCGT ACTACACGAC ACGTACTACG 7020 

TTGTAGCCCA CTTCCACTAT GTCCTATCAA TAGGAGCTGT ATTTGCCATC ATAGGAGGCT 7080 

TCATTCACTG ATTTCCCCTA TTCTCAGGCT ACACCCTAGA CCAAACCTAC GCCAAAATCC 7140 

ATTTCACTAT CATATTCATC GGCGTAAATC TAACTTTCTT CCCACAACAC TTTCTCGGCC 7200 

TATCCGGAAT GCCCCGACGT TACTCGGACT ACGCCGATGC ATACACCACA TGAAACATCC 7260 

TATCATCTGT AGGCTCATTC ATTTCTCTAA CAGCAGTAAT ATTAATAATT TTCATGATTT 7320 

GAGAAGCCTT CGCTTCGAAG CGAAAAGTCC TAATAGTAGA AGAACCCTCC ATAAACCTGG 7380 

AGTGACTATA TGGATGCCCC CCACCCTACC ACACATTCGA AGAACCCGTA TACATAAAAT 7440 

CTAGACAAAA AAGGAAGGAA TCGAACCCCC CAAAGCTGGT TTCAAGCCAA CCCCATGGCC 7500 

TCCATGACTT TTTCAAAAAG GTATTAGAAA AACCATTTCA TAACTTTGTC AAAGTTAAAT 7560 

TATAGGCTAA ATCCTATATA TCTTAATGGC ACATGCAGCG CAAGTAGGTC TACAAGACGC 7620 

TACTTCCCCT ATCATAGAAG AGCTTATCAC CTTTCATGAT CAGGCCCTCA TAATCATTTT 7680 

CCTTATCTGC TTCCTAGTCC TGTATGCCCT TTTCCTAACA CTCACAACAA AACTAACTAA 7740 

TACTAACATC TCAGACGCTC AGGAAATAGA AACCGTCTGA ACTATCCTGC CCGCCATCAT 7800 

CCTAGTCCTC ATCGCCCTCC CATCCCTACG CATCCTTTAC ATAACAGACG AGGTCAACGA 7860 

TCCCTCCCTT ACCATCAAAT CAATTGGCCA CCAATGGTAC TGAACCTACG AGTACACCGA 7920 

CTACGGCGGA CTAATCTTCA ACTCCTACAT ACTTCCCCCA TTATTCCTAG AACCAGGCGA 7980 

CCTGCGACTC CTTGACGTTG ACAATCGAGT AGTACTCCCG ATTGAAGCCC CCATTCGTAT 8040 

AATAATTACA TCACAAGACG TCTTGCACTC ATGAGCTGTC CCCACATTAG GCTTAAAAAC 8100 

AGATGCAATT CCCGGACGTC TAAACCAAAC CACTTTCACC GCTACACGAC CGGGGGTATA 8160 

CTACGGTCAA TGCTCTGAAA TCTGTGGAGC AAACCACAGT TTCATGCCCA TCGTCCTAGA 8220 

ATTAATTCCC CTAAAAATCT TTGAAATAGG GCCCGTATTT ACCCTATAGC ACCCCCTCTA 8280 

CCCCCTCTAG AGCCCACTGT AAAGCTAACT TAGCATTAAC CTTTTAAGTT AAAGATTAAG 8340 

AGAACCAACA CCTCTTTACA GTGAAATGCC CCAACTAAAT ACTACCGTAT GGCCCACCAT 8400 

AATTACCCCC ATACTCCTTA CACTATTCCT CATCACCCAA CTAAAAATAT TAAACACAAA 8460 

CTACCACCTA CCTCCCTCAC CAAAGCCCAT AAAAATAAAA AATTATAACA AACCCTGAGA 8520 

ACCAAAATGA ACGAAAATCT GTTCGCTTCA TTCATTGCCC CCACAATCCT AGGCCTACCC 8580 

GCCGCAGTAC TGATCATTCT ATTTCCCCCT CTATTGATCC CCACCTCCAA ATATCTCATC 8640 

AACAACCGAC TAATCACCAC CCAACAATGA CTAATCAAAC TAACCTCAAA ACAAATGATA 8700 

ACCATACACA ACACTAAAGG ACGAACCTGA TCTCTTATAC TAGTATCCTT AATCATTTTT 8760 

ATTGCCACAA CTAACCTCCT CGGACTCCTG CCTCACTCAT TTACACCAAC CACCCAACTA 8820 

TCTATAAACC TAGCCATGGC CATCCCCTTA TGAGCGGGCA CAGTGATTAT AGGCTTTCGC 8880 

TCTAAGATTA AAAATGCCCT AGCCCACTTC TTACCACAAG GCACACCTAC ACCCCTTATC 8940 
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CCCATACTAG TTATTATCGA AACCATCAGC CTACTCATTC AACCAATAGC CCTGGCCGTA 9000 
CGCCTAACCG CTAACATTAC TGCAGGCCAC CTACTCATGC ACCTAATTGG AAGCGCCACC 9060 
CTAGCAATAT CAACCATTAA CCTTCCCTCT ACACTTATCA TCTTCACAAT TCTAATTCTA 9120 
CTGACTATCC TAGAAATCGC TGTCGCCTTA ATCCAAGCCT ACGTTTTCAC ACTTCTAGTA 9180 
AGCCTCTACC TGCACGACAA CACATAATGA CCCACCAATC ACATGCCTAT CATATAGTAA 9240 
AACCCAGCCC ATGACCCCTA ACAGGGGCCC TCTCAGCCCT CCTAATGACC TCCGGCCTAG 9300 
CCATGTGATT TCACTTCCAC TCCATAACGC TCCTCATACT AGGCCTACTA ACCAACACAC 9360 
TAACCATATA CCAATGATGG CGCGATGTAA CACGAGAAAG CACATACCAA* GGCCACCACA 9420 
CACCACCTGT CCAAAAAGGC CTTCGATACG GGATAATCCT ATTTATTACC TCAGAAGTTT 9480 
TTTTCTTCGC AGGATTTTTC TGAGCCTTTT ACCACTCCAG CCTAGCCCCT ACCCCCCAAT 9540 
TAGGAGGGCA CTGGCCCCGA ACAGGCATCA CCCCGCTAAA TCCCCTAGAA GTCCCACTCC 9600 
TAAACACATC CGTATTACTC GCATCAGGAG TATCAATCAC CTGAGCTCAC CATAGTCTAA 9660 
TAGAAAACAA CCGAAACCAA ATAATTCAAG CACTGCTTAT TACAATTTTA CTGGGTCTCT 9720 
ATTTTACCCT CCTACAAGCC TCAGAGTACT TCGAGTCTCC CTTCACCATT TCCGACGGCA 9780 
TCTACGGCTC AACATTTTTT GTAGCCACAG GCTTCCACGG ACTTCACGTC ATTATTGGCT 9840 
CAACTTTCCT CACTATCTGC TTCATCCGCC AACTAATATT TCACTTTACA TCCAAACATC 9900 
ACTTTGGCTT CGAAGCCGCC GCCTGATACT GGCATTTTGT AGATGTGGTT TGACTATTTC 9960 
TGTATGTCTC CATCTATTGA TGAGGGTCTT ACTCTTTTAG TATAAATAGT ACCGTTAACT 10020 
TCCAATTAAC TAGTTTTGAC AACATTCAAA AAAGAGTAAT AAACTTCGCC TTAATTTTAA 10080 
TAATCAACAC CCTCCTAGCC TTACTACTAA TAATTATTAC ATTTTGACTA CCACAACTCA 10140 
ACGGCTACAT AGAAAAATCC ACCCCTTACG AGTGCGGCTT CGACCCTATA TCCCCCGCCC 10200 
GCGTCCCTTT CTCCATAAAA TTCTTCTTAG TAGCTATTAC CTTCTTATTA TTTGATCTAG 10260 
AAATTGCCCT CCnTTACCC CTACCATGAG CCCTACAAAC AACTAACCTG CCACTAATAG 10320 
TTATGTCATC CCTCTTATTA ATCATCATCC TAGCCCTAAG TCTGGCCTAT GAGTGACTAC 10380 
AAAAAGGATT AGACTGAACC GAATTGGTAT ATAGTTTAAA CAAAACGAAT GATTTCGACT 10440 
CATTAAATTA TGATAATCAT ATTTACCAAA TGCCCCTCAT TTACATAAAT ATTATACTAG 10500 
CATTTACCAT CTCACTTCTA GGAATACTAG TATATCGCTC ACACCTCATA TCCTCCCTAC 10560 
TATGCCTAGA AGGAATAATA CTATCGCTGT TCATTATAGC TACTCTCATA ACCCTCAACA 10620 
CCCACTCCCT CTTAGCCAAT ATTGTGCCTA TTGCCATACT AGTCTTTGCC GCCTGCGAAG 10680 
CAGCGGTGGG CCTAGCCCTA CTAGTCTCAA TCTCCAACAC ATATGGCCTA GACTACGTAC 10740 
ATAACCTAAA CCTACTCCAA TGCTAAAACT AATCGTCCCA ACAATTATAT TACTACCACT 10800 
GACATGACTT TCCAAAAAAC ACATAATTTG AATCAACACA ACCACCCACA GCCTAATTAT 10860 
TAGCATCATC CCTCTACTAT TTTTTAACCA AATCAACAAC AACCTATTTA GCTGTTCCCC 10920 
MCCTTTTCC TCCGACCCCC TAACAACCCC CCTCCTAATA CTAACTACCT GACTCCTACC 10980 
CCTCACAATC ATGGCAAGCC AACGCCACTT ATCCAGTGAA CCACTATCAC GAAAAAAACT 11040 
CTACCTCTCT ATACTAATCT CCCTACAAAT CTCCTTAATT ATAACATTCA CAGCCACAGA 11100 
ACTAATCATA TTTTATATCT TCTTCGAAAC CACACTTATC CCCACCTTGG CTATCATCAC 11160 
CCGATGAGGC AACCAGCCAG AACGCCTGAA CGCAGGCACA TAOTCCTAT TCTACACCCT 11220 
AGTAGGCTCC CTTCCCCTAC TCATCGCACT AATTTACACT CACAACACCC TAGGCTCACT 11280 
AAACATTCTA CTACTCACTC TCACTGCCCA AGAACTATCA AACTCCTGAG CCAATAACTT 11340 
AATATGACTA GCTTACACAA TAGCTTTTAT AGTAAAGATA CCTCTTTACG GACTCCACTT 11400 
ATGACTCCCT AAAGCCCATG TCGAAGCCCC CATCGCTGGG TCAATAGTAC TTGCCGCAGT 11460 
ACTCTTAAAA CTAGGCGGCT ATGGTATAAT ACGCCTCACA CTCATTCTCA ACCCCCTGAC 11520 
AAAACACATA GCCTACCCCT TCCTTGTACT ATCCCTATGA GGCATAATTA TAACAAGCTC 11580 
CATCTGCCTA CGACAAACAG ACCTAAAATC GCTCATTGCA TACTCTTCAA TCAGCCACAT 11640 
AGCCCTCGTA GTAACAGCCA TTCTCATCCA AACCCCCTGA AGCTTCACCG GCGCAGTCAT 11700 
TCTCATAATC GCCCACGGGC TTACATCCTC ATTACTATTC TGCCTAGCAA ACTCAAACTA 11760 
CGAACGCACT CACAGTCGCA TCATAATCCT CTCTCAAGGA CTTCAAACTC TACTCCCACT 11820 
AATAGCTTTT TGATGACTTC TAGCAAGCCT CGCTAACCTC GCCTTACCCC CCACTATTAA 11880 
CCTACTGGGA GAACTCTCTG TGCTAGTAAC CACGTTCTCC TGATCAAATA TCACTCTCCT 11940 
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ACTTACAGGA CTCAACATAC TAGTCACAGC CCTATACTCC CTCTACATAT TTACCACAAC 12000 
ACAATGGGGC TCACTCACCC ACCACATTAA CAACATAAAA CCCTCATTCA CACGAGAAAA 12060 
CACCCTCATG TTCATACACC TATCCCCCAT TCTCCTCCTA TCCCTCAACC CCGACATCAT 12120 
TACCGGGTTT TCCTCTTGTA AATATAGTTT AACCAAAACA TCAGATTGTG AATCTGACAA 12180 
CAGAGGCTTA CGACCCCTTA TTTACCGAGA AAGCTCACAA GAACTGCTAA CTCATGCCCC 12240 
CATGTCTAAC AACATGGCTT TCTCAACTTT TAAAGGATAA CAGCTATCCA TTGGTCTTAG 12300 
GCCCCAAAAA TTTTGGTGCA ACTCCAAATA AAAGTAATAA CCATGCACAC TACTATAACC 12360 
ACCCTAACCC TGACTTCCCT AATTCCCCCC ATCCTTACCA CCCTCGTTAA CCCTAACAAA 12420 
AAAAACTCAT ACCCCCATTA TGTAAAATCC ATTGTCGCAT CCACCTTTAT TATCAGTCTC 12480 
TTCCCCACAA CAATATTCAT GTGCCTAGAC CAAGAAGTTA TTATCTCGAA CTGACACTGA 12540 
GCCACAACCC AAACAACCCA GCTCTCCCTA AGCTTCAAAC TAGACTACTT aCCATAATA 12600 
TTCATCCCTG TAGCATTGTT CGTTACATGG TCCATCATAG AATTCTCACT GTGATATATA 12660 
AACTCAGACC CAAACATTAA TCAGTTCTTC AAATATCTAC TCATCTTCCT AATTACCATA 12720 
CTAATCTTAG TTACCGCTAA CAACCTATTC CAACTGTTCA TCGGCTGAGA GGGCGTAGGA 12780 

ATTATATCCT TCTTGCTCAT CAGTTGATGA TACGCCCGAG CAGATGCCAA CACAGCAGCC 12840 

ATTCAAGCAA TCCTATACAA CCGTATCGGC GATATCGGTT TCATCCTCGC CTTAGCATGA 12900 

TTTATCCTAC ACTCCAACTC ATGAGACCCA CAACAAATAG CCCTTCTAAA CGCTAATCCA 12960 

AGCCTCACCC CACTACTAGG CCTCCTCCTA GCAGCAGCAG GCAAATCAGC CCAATTAGGT 13020 

aCCACCCCT GAaC(XXTC AGCCATAGAA GGCCCCACCC CAGTCTCAGC CCTACTCCAC 13080 

TCAAGCACTA TAGTTGTAGC AGGAATCTTC TTACTCATCC GCTTCCACCC CCTAGCAGAA 13140 

AATAGCCCAC TAATCCAAAC TCTAACACTA TGCTTAGGCG CTATCACCAC TCTGTTCGCA 13200 

GCAGTCTGCG CCCTTACACA AAATGACATC AAAAAAATCG TAGCCTTCTC CACTTCAAGT 13260 

CAACTAGGAC TCATAATAGT TACAATCGGC ATCAACCAAC CACACCTAGC ATTCCTGCAC 13320. 

ATCTGTACCC ACGCCTTCTT CAAAGCCATA CTATTTATGT GCTCCGGGTC CATCATCCAC 13380 

AACCTTAACA ATGAACAAGA TATTCGAAAA ATAGGAGGAC TACTCAAAAC CATACCTCTC 13440 

ACTTCAACCT CCCTCACCAT TGGCAGCCTA GCATTAGCAG GAATACCTTT CCTCACAGGT 135Q0 

TTCTACTCCA AAGACCACAT CATCGAAACC GCAAACATAT CATACACAAA CGCCTGAGCC 13560 

CTATCTATTA CTCTCATCGC TACCTCCCTG ACAAGCGCCT ATAGCACTCG AATAATTCTT 13620 

CTCACCXTAA CAGGTCAACC TCGCTTCCCC ACCCTTACTA ACATTAACGA. AAATAACCCC 13680 

ACCCTACTAA ACCCCATTAA AGGCCTGGCA GCCGGAAGCC TATTCGCAGG ATTTCTCATT 13740 

ACTAACAACA TTTCCCCCGC ATCCCCCTTC CAAACAACAA TCCCCCTCTA CCTAAAACTC 13800 

ACAGCCCTCG CTGTCACTTT CCTAGGACTT CTAACAGCCC TAGACCTCAA CTACCTAACC 13860 

AACAAACTTA AAATAAAATC CCCACTATGC ACATTTTATT TCTCCAACAT ACTCGGATTC 13920 

TACCCTAGCA TCACACACCG CACAATCCCC TATCTAGGCC TTCTTACGAG CCAAAACCTG 13980 

CCCCTACTCC TCCTAGACCT AACCTGACTA GAAAAGCTAT TACCTAAAAC AATTTCACAG 14040 

CACCAAATCT CCACCTCCAT CATCACCTCA ACCCAAAAAG GCATAATTAA ACTTTACTTC 14100 

CTCTCTTTCT TCTTCCCACT CATCCTAACC CTACTCCTAA TCACATAACC TATTCCCCCG 14160 

AGCAATCTCA ATTACAATAT ATACACCAAC AAACAATGGT CAACCAGTAA CTACTACTAA 14220 

TCAACGCCCA TAATCATACA AAGCCCCCGC ACCAATAGGA TCCTCCCGAA TGAACCCTGA 14280 

CCCCTCTCCT TCATAAATTA TTCAGCTTCC TACACTATTA AAGTTTACCA CAACCACCAC 14340 

CCCATCATAC TCTTTCACCC ACAGGACGAA TCCTACCTCC ATCGCTAACC CCACTAAAAC 14400 

ACTCACCAAG ACCTCAACCC CTGACCCCCA TGCCTCAGGA TACTCCTCAA TAGCCATCGC 14460 

TGTAGTATAT CCAAAGACAA CCATCATTCC CCCTAAATAA ATTAAAAAAA CTATTAAACC 14520 

CATATAACCT CCCCCAAAAT TCAGAATAAT AACACACCCG ACCACACCGC TAACAATCAA 14580 

TACTAAACCC CCATAAATAG GAGAAGGCTT AGAAGAAAAC CCCACAAACC CCATTACTAA 14640 

ACCCACACTC AACAGAAACA AAGCATACAT CATTATTCTC GCACGGACTA CAACCACCAC 14700 

CAATGATATG AAAAACCATC GTTGTATTTC AACTACAAGA ACACCAATGA CCCCAATACG 14760 

CAAAATTAAC CCCCTAATAA AATTAATTAA CCACTCATTC ATCGACCTCC CCACCCCATC 14820 

CAACATCTCC GCATGATGAA ACTTCGGCTC ACTCCTTGGC GCCTGCCTGA TCCTCCAAAT 14880 

CACCACAGGA CTATTCCTAG CCATGCACTA CTCACCAGAC GCCTCAACCG CCTTTTCATC 14940 
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AATCGCCCAC ATCACTCGAG ACGTAAATTA TGGCTGAATC ATCCGCTACC TTCACGCCAA 15000 

TGGCGCCTCA ATATTCTTTA TCTGCCTCTT CCTACACATC GGGCGAGGCC TATATTACGG 15060 

ATCATTTCTC TACTCAGAAA CCTGAAACAT CGGCATTATC CTCCTGCTTG CAACTATAGC 15120 

AACAGCCTTC ATAGGCTATG TCCTCCCGTG AGGCCAAATA TCATTCTGAG GGGCCACAGT 15180 

AATTACAAAC TTACTATCCG CCATCCCATA CATTGGGACA GACCTAGTTC AATGAATCTG 15240 

AGGAGGCTAC TCAGTAGACA GTCCCACCCT CACACGATTC TTTACCTTTC ACTTCATCTT 15300 

GCCCTTCATT ATTGCAGCCC TAGCAACACT CCACCTCCTA TTCTTGCACG AAACGGGATC 15360 

AAACAACCCC CTAGGAATCA CCTCCCATTC CGATAAAATC ACCTTCCACC CTTACTACAC 15420 

AATCAAAGAC GCCCTCGGCT TACTTCTCTT CCTTCTCTCC TTAATGACAT TAACACTATT 15480 

CTCACCAGAC CTCCTAGGCG ACCCAGACAA TTATACCCTA GCCAACCCCT TAAACACCCC 15540 

TCCCCACATC AAGCCCGAAT GATATTTCCT ATTCGCCTAC ACAATTCTCC GATCCGTCCC 15600 

TAACAAACTA GGAGGCGTCC TTGCCCTATT ACTATCCATC CTCATCCTAG CAATAATCCC 15660 

CATCCTCCAT ATATCCAAAC AACAAAGCAT AATATTTCGC CCACTAAGCC AATCACTTTA 15720 

TTGACTCCTA GCCGCAGACC TCCTCATTCT AACCTGAATC GGAGGACAAC CAGTAAGCTA 15780 

CCCTTTTACC ATCATTGGAC AAGTAGCATC CGTACTATAC TTCACAACAA TCCTAATCCT 15840 

AATACCAACT ATCTCCCTAA TTGAAAACAA AATACTCAAA TGGGCCTGTC CTTGTAGTAT 15900 

AAACTAATAC ACCAGTCTTG TAAACCGGAG ATGAAAACCT TTTTCCAAGG ACAAATCAGA 15960 

GAAAAAGTCT TTAACTCCAC CATTAGCACC CAAAGCTAAG ATTCTAATTT AAACTATTCT 16020 

CTGTTCTTTC ATGGGGAAGC AGATTTGGGT ACCACCCAAG TATTGACTCA CCCATCAACA 16080 

ACCGCTATGT ATTTCGTACA TTACTGCCAG CCACCATGAA TATTGTACGG TACCATAAAT 16140 

ACTTGACCAC CTGTAGTACA TAAAAACCCA ATCCACATCA AAACCCCCTC CCCATGCTTA 16200 

CAAGCAAGTA CAGCAATCAA CCCTCAACTA TCACACATCA ACTGCAACTC CAAAGCCACC 16260 

CCTCACCCAC TAGGATACCA ACAAACaAC CCACCCTTAA CAGTACATAG TACATAAAGC 16320 

CATTTACCGT ACATAGCACA TTACAGTCAA ATCCCTTCTC GTCCCCATGG ATGACCCCCC 16380 

TCAGATAGGG GTCCCTTGAC CACCATCCTC CGTGAAATCA ATATCCCGCA CAAGAGTGCT 16440 

ACTCTCCTCG CTCCGGGCCC ATAACACTTG GGGGTAGCTA AAGTGAACTG TATCCGACAT 16500 

CTGGTTCCTA CTTCAGGGTC ATAAAGCCTA AATAGCCCAC ACGTTCCCCT TAAATAAGAC 16560 

ATCACGATG 16569 
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GCA«CC6CTA TT*AAC«TTC CTTTGTTCAA CGATTAAAGT CCTACfl TQAT C T GAGTTCAG 
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CCTTCAAATT 
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««CC TACTIC 


ACAAAOCQCC 


TTCCC CCGTA 
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T CTCAACTTA 
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t GTATTATACC CACACCCACC CAAGAACACG CTTTGTTAAC A 1 C 6 C A 0 AS C CCGGTAATCS 
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JCATAAAACTT AAAACT TTAC A6TCAGAGGT TCAATTCCTC TTCTTAACAA CATACCCATG 
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| (CCAACCTtC TACTCCTCAI TS1ACCCATT CTAATCGCAA TGGCATTCCT AATGCTTACC 



103] 



3378 

ti A AC « AA A A A 



TTC7A««CTA TAT A < A A C T A CGCAAAOGCC CCAACGT 
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A G G C CCC TAC 
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I «Q«CT ACT AC 
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AACCCTTCGC T0AC6CCATA AAACTCTTCA CCAAAGAGCC 
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CCTAAAACCC 
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I GCCACATCTA CCATCACCCT CIA 
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